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Foreword 


THE SUCCESSFUL RADIO AMATEUR is, by nature, an ingenious fellow. Without a high 
order of resourcefulness and an ability to improvise he could never overcome the ever- 
present problem of inadequate workshop equipment and the equally common handicaps 
of insufficient apparatus and money. Evidence of this inherent ingenuity is to be seen on 
all sides. One cannot visit any good amateur station without finding clever improvisa- 
tions, either in the construction of individual components or in the manner in which the 
whole station is assembled. It may be just a different way to mount a coil, or a scheme for 
getting a broken antenna halyard back upon the mast, or a fabulous remote-control 
system. Whatever the idea, it is invariably of value to the rest of us. 

With the object of putting the best of these “‘brain storms” into circulation there has 
appeared in QST, these many years, a department devoted to the general subject of 
“Hints and Kinks.”’ This department has enjoyed great popularity. The ideas contrib- 
uted to it by ingenious amateurs have helped us all in our search for ways and means to 
improve our equipment. Unfortunately this garnered gold of amateur experimentation 
often has been lost to sight, shadowed by some big article or forgotten in the excitement 
of some major development. Then, too, there has been the annoying business of vaguely 
remembering a squib bearing on the problem at hand but being unable to locate it when 
it is most needed. 

These factors led us, in 1933, to publish a collection of the best dens schemes and 
methods offered by QS T contributors during the three years prior to that date. The first 
edition of Hints and Kinks was well received and established definitely the value of a 
single grouping of selected ‘‘experimental expedients,”’ carefully classified and arranged. 
In 1937 a second volume of Hints and Kinks was published, containing a larger and more 
comprehensive collection of new ideas. The success of this second edition motivated the 
publishing of equally-popular third and fourth volumes in 1945 and 1949, respectively. 

Since the war — and especially because of the advent of television — much develop- 
ment of newer tubes, circuits and constructional practices has occurred. In addition, 
amateurs have found wide application in their stations for the large variety of war-surplus 
equipment which has made its appearance. These trends, of course, have been faithfully 
recorded in the pages of QST.. Accordingly, this fifth volume of Hints and Kinks has been 
assembled to correlate in easy-reference form the best of these ideas. The material should 
suggest many intriguing possibilities for putting back to work older apparatus now 
gathering dust in cellars and attics. Above all, it should enable each of us, in one way or 
another, to increase the efficiency of our present-day stations. 

We express our thanks to those amateurs whose willingness to offer the result of their 
efforts to the fraternity as a whole has made this publication possible. 


A. L. BUDLONG 
General Manager, A.R.R.L. 
West Hartford, Conn. 
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SCHEMATIC SYMBOLS USED IN CIRCUIT DIAGRAMS 


di 


GROUND 


y 


ANTENNA 


FIXED CONDENSER 
(See Footnote 1) 


i 


VARIABLE OR Re TGrE 
CONDENSER 
A- Single -section 
B- Split- stator 
(See footnote 2) 


a 


AIR-CORE INDUCTOR 


A- Fixed coil or rf choke 
B- Coil with fixed tap 

C- Coll with vartable on 
(Small circles indicate plug-and- 
Jack or binding-post terminals) 


Pl 


IRON-CORE INDUCTOR 
OR CHOKE 


; £53 


A-AIR-CORE TRANSFORMER 


OR INDUCTIVELY-COUPLED COILS 


(Arrow used only if coupling 
/s vartable) 
B- LINK-COUPLED COILS 


aE 


‘RON-CORE TRANSFORMERS 
A- Laminated core 


B-Powdered-iron core 
(Arrows indicate variable 


core or permeability tuning) 


1 Where it is necessary or desirable to identify the electrodes, the curved element represents the outside electrode 
etc.) in fixed paper- and ceramic-dielectric condensers, and the negative electrode 


(marked * ‘outside foil,” 
in electrolytic condensers. 


2 In the modern symbol, the curved line indicates the moving element (rotor plates) in variable and adjustable air- 


POTENTIOMETER, VOLTAGE 
DIVIDER, RHEOSTAT, ETC. 


“ground,” 


—wwww3s— 
FIXED RESISTOR 


=i 


VARIABLE RESISTOR, 


a8 


MICROPHONES 


A-Single-button D- Dynamic 
B-Double-button E- Velocity | 
C-Condenser  F-Crystal 
WIRING-DIAGRAM DEVICES 
A- Wires connected 
B- Wires not connected a 
SORE ToS -PAIR CABLE Double Single 
Fadi ‘HEADPHONES 
s ’ 
COAXIAL CABLE 
a 
SHIELDED WIRE OR CABLE LOUDSPEAKER 
r BUZZER 
i] 
il 
vt 4 
ib ae. 
— A B 
FARADAY SHIELD RELAYS 
A-Normal!ly - 0 
B- .. Posed 
TERMINALS B 
with appropriate labels 
| | | ‘ : fs L 
A- EAE) 
B-Se/frecti see 
A B 
rn ES 


nos 


A SS IRC UPS I: 
(with *= proper 


B-S.P.0.7. D-Rotary Multipoint 


KEY JACK 
= MOTOR 
PLUG 
normed yp il Nee 
Ter PLUGS 
Non polarized BATTERY 
Beeman 


pe and polarized GEE 
power receptacles 


. e(dot) 
FUSE 


or mica-dielectric condensers. 


In the case of switches, jacks, relays, 


bols may be assembled as 


= 
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identitication - V,MA, etc.) 


oF 


SINGLE CELL 


RECTIFIER. 
(Usually dry-disk) 


INDICATES GASEOUS TUBE 


Plate. 


figieene 
DIODE VACUUM TUBE 


Plate 
Grid 


Filament 
TRIODE VACUUM TUBE 


MULTIGRID VACUUM TUBE 
The grids are usually 
numbered, G, being that 


closest to the cathode 
FILAMENT CATHODE 
OR HEATER 
PHOTOELECTRIC COLD 
CATHODE CATHODE 
GRC PLATE 


(Also beam-contining 
or beam-forming 


electrode) pik 
— —) 
DIODE = 
PLATE ANODES 
Ve 
—>— 


ELECTRON-RAY CATHODE-RAY 


TUBE TARGET TUBE DEFLECTING 


ANODES PLATES 


LAMPS 
A- Panel or dial 


B-J/luminating 


NEON BULB CURY TUB Ree 


CRYSTALS — 


A- Piezoelectric 
B- Detector 


etc., only the basic combinations are shown. Any combination of these sym- 
required, following the elementary forms shown. 
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MAKING INSULATORS FROM 
SALVAGED MEDICAL GEAR 


yore family doctor may be able to supply you 
with some of the disposable penicillin syringes 
shown in Fig. 1-1. These units have several 
salvage possibilities that will appeal to the thrifty 


Stand-off : 
Insulator Feed-thru 


7 Bushing 


Fig. 1-1 — No, you don’t need a “shot in the arm” if 
you’re as ingenious as W9ALU. Here’s how he makes 
feed-through bushings, stand-off insulators, coil forms, 
and shock mounts from discarded disposable penicillin 
syringes. 


ham. They are made of a brittle plastic, possibly 
polystyrene, and with a little work with hack saw 
and file several useful gadgets can be made. 

As shown, the end containing the needle may be 
cut off to make a feed-through bushing suit- 
able for low voltage. After the feed-through is 
mounted in the chassis, the plastic on the under- 
side of the chassis can be softened by heat and 
formed into a retaining flange that will hold it in 
position firmly. A neat stand-off insulator can be 
made from the remainder of the barrel of the 
syringe. The inner glass piston which contained 
the penicillin makes a convenient form for wind- 
ing small chokes, and the rubber portion of the 
syringe has possibilities for shock-mounting light 
gear. There isn’t anything left over! 

— Harley L. Christ, W9ALU 
(IE i throw away the gum tubing used to 
give patients intravenous feeding. The dis- 
carded tubing is just the right size for use as 
spaghetti insulation covering, is mor flexible 


than ordinary sheathing, and not particularly in- 
flammable. In addition, it is extremely strong, 
and less susceptible to damage by heat than many 
plastics. 

— Joseph R. Lebo, W20EU 


SHIELDED PLUG-IN 
COIL FORMS 


Se in Fig. 1-2 is an inexpensive way to 
build efficient shielded slug-tuned plug-in 
coils. The base is a male cable connector with 
shield (Amphenol), and the form is a cut-down 
slug-tuned unit from surplus radar gear. Almost 
any small-diameter form will do as well. 

A piece of wire is soldered to the shield and 
connected to one of the pins for grounding. The 
slug is adjustable through the cable entry bushing 
at the top of the shield. 
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Fig. 1-2 — An ingenious coil 
form devised by ZS5SKU. It 
uses an ordinary cable con- 
nector to make a shielded 
plug-in coil form with pro- 
vision for slug adjustment 
through the top of the shield. 


4 


While the commercially-available units prob- 
ably have lower losses, they are much more ex- 
pensive. These forms do a fine job for me in a 
homebuilt ‘‘R9-er,” and are scheduled for use 
in a new converter that is now under construction. 

— Jack White, ZS5KU 


HOME-BREWED SLUG-TUNED 
COIL FORMS 


NY enterprising amateur can make his own 
slug-tuned coil forms for about 15 cents each. 
Compared with the cost of commercially-avail- 
able forms, the saving makes the effort worth 
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while. As shown in Fig. 1-3, the form itself is 
made from a 2-inch length” of plastic tubing. If 
you are lucky you may: be able to locate some 
polystyrene. tubing7of. the desired diameter, but 


SLUG 
LOCKING NUT 
HEX-NUT 


BASE 
LOCK NUT 


POWDERED 
IRON SLUG 


Fig. 1-3 — Method 
of home construction 
of slug-tuned coil 
forms from plastic 
tubing, hex nuts, 
and inexpensive pow- 
dered-iron slugs. 


HEX NUT 


MTG. SCREW 


Saisie LUG. o 


other similar material will do. Powdered-iron 
slugs, which come with a 6-32 screw molded into 
them, can be bought for a dime each in the surplus 
market. 

To mount the slug in the form, heat a hex nut 
with a soldering iron, and then press one end of 
the tubing down on it. If enough heat is used, the 
nut will sink into the plastic with ease, and will 
be held fast when the plastic cools. A small 6-32 
nut is then used to lock the slug in position. 

An alternate arrangement that permits the 
form to be mounted from the adjustment end is 
also shown. A little “‘research”’ through the junk 
box will probably bring to light a supply of this 
type of threaded insert. Otherwise, the form must 
be mounted from the bottom, as shown in the 
sketch. 

— Lawrence F. Caccomo, WONMN 


CUTTING “MINIDUCTOR” COILS 


I RECENTLY had to prune a ‘‘Miniductor”’ to a 
required inductance. Not wishing to destroy 
the extra turns which could be saved for later use 
in another rig, I tried using a heated razor blade 
to cut the plastic supports. The results were ex- 
cellent, leaving a clean cut and not disturbing 
any turns. 

The blade, held by a pair of pliers, was heated 


over a flame until it was red hot. Then, with light — 


pressure, the blade cut through the plastic strip 
at the required length. It was necessary to reheat 
the blade after each cut, but even so the time 
required to do the job was less than five minutes. 
— Norman Schneider, W2K VG 


TAPPING SMALL COILS 


| Means it is necessary to tap a self- 
supporting coil which is wound with closely- 
spaced turns of wire. Anyone who has attempted 
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this stunt appreciates how easy it is to short out 
several turns of the winding while attempting to 
make contact with a single turn. Connections 
made with either clips or solder can be handled 
easily and neatly if alternate turns of the winding 
are forced down toward the center of the coil by 
means of a narrow blunt instrument. Ordinarily, 
coils which require this treatment are ones used at 
reasonably low frequencies (3.5 and 7 Mc.) and, 
at these frequencies, neither the Q nor the induct- 
ance of the coils appears to be affected by the 
disfiguration. 
— C. Vernon Chambers, W1J EQ 


COIL-TAPPING AID 


NDING the correct point for the tap on a small 
air-wound coil can be greatly simplified by 
using a paper clip that has been equipped with a 
flexible wire lead. The smaller paper clips can be 
easily slipped over turns that usually cannot be 
gotten at with the regular commercial clips. 

— John J. Schultz, W2EEY 


PLUG-IN COILS FOR THE 
GRID-DIP OSCILLATOR 


N inexpensive set of plug-in coils for the grid- 
dip oscillator or any other device requiring 
only two contacts can be made from old octal 
tube bases. Remove all but two alternate pins 
and the center guide pin from the base, and wind 
the coil on the bakelite “form.” This arrange- 
ment may be plugged into the 19/32-inch ceramic 
crystal sockets that are commonly used today. 
— HE. B. Chapman, W2LDS 


WINDING LARGE-DIAMETER COILS 


Wa casting about for a way to wind a 160- 
meter coil for my BC-610E, I hit upon the 
following method which can be applied to other 
sizes of air-wound coils requiring fairly large 
physical dimensions. 

Select an ordinary tin can with the approximate 
diameter required. One or both ends of the can 
may be cut out, but leave the rims intact for sup- 
port. Next, using a sharp knife, cut a slit from rim 
to rim lengthwise, and repeat, making three 
equally-spaced slits. Now wrap the can in waxed 
paper, tucking the beginning of the wrapping into 
one slit and continuing around the can until the 
same slit is reached to hold the end of the wrap- 
ping. Punch or drill small-sized holes through 
both the wrapping and the can to hold the begin- 
ning and the end of the coil, and then wind the 
required number of turns. Coat the whole assem- 
bly with coil dope, and allow it to dry for 24 
hours. At the end of this time, put the can into a 
crank-type can opener to remove the two end 
rims. The remaining three pieces of the can and 
the wax paper will now come out, leaving the 
desired coil. 

— William Ash, W9FIF 


LINING UP DECALS 


COTCH TAPE and taut-stretched white thread 
help W9BTC to line up his panel decals with 
eye-pleasing accuracy. 


FOR THE WORKSHOP 


COMPACT SINGLE-SLUG 
COIL FORMS 


NEXPENSIVE double-slug TV-type i.f. coil forms 
may be halved to provide single-slug forms 
for compact construction. ° 
= WOHCI 


INEXPENSIVE LOW-LOSS COIL FORMS 


ie you are looking for an inexpensive source of 
small-diameter coil forms, try using some of 
those short lengths of RG/8U cable that ordi- 
narily are thrown away. Cut the cable as shown 
in Fig. 1-4, after removing the black vinyl 
covering, the shield braid, and the center con- 
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Fig. 1-4 — Cheap coil forms 
can be made from scrap 
coaxial cable. 
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ductor. The polyethylene dielectric is a good low- 
loss material, and it can be mounted easily as 
shown. 

The simplest way to remove the center con- 
ductor is to heat it slightly with the tip of a 
soldering iron, and then pull it out when the 
polyethylene starts to melt. 

— William B. Desnoes, W2HBC 


COVERING FOR H.V. FEED- 
THROUGH INSULATORS 


j eects or rubber spark-plug covers make ideal 
insulated covers for the exposed terminals of 
small feed-through insulators that carry high 
voltage. The covers may usually be bought in 
sets of 6 at a cost of less than one dollar. 

— Charles Wood, W2VMX 


TEMPORARY REPAIR OF 
WIRE-WOUND RESISTORS 


1 you're in a tight spot because one of your 
large wire-wound dropping resistors has 
opened up, the following method may be used to 
effect temporary repairs. If the two broken wires 
are close together (they usually are), take a soft 
lead pencil and rub it around the break, filling it 
with graphite. In this way a 50-watt bleeder pass- 
ing 30 ma. was repaired, and while continued use 
of the repaired unit is not recommended, it should 
hold for long enough to keep you on the air until 
the “crisis” has passed. 
— T.J. Rogers, WSSNG 


VIBRATION CURES 


festa undercoat compound can be very 
useful in eliminating certain types of me- 
chanical vibration in ham gear. For example, 
some low-cost chokes and transformers are often 
loosely assembled and will “‘talk back,’ some- 
times causing serious audio feed-back in addition 
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to being just plain annoying. Apply the undercoat 
in a layer 4 to 4 inch thick to silence these com- 
ponents. The same treatment can also be used to 
reduce the resonant audio vibration in VFO 
cabinets. 

— G. P. McCasland, W4NCN 


SPONGE-RUBBER material, known as ‘‘Dor- 

tite” or “Evrtite,”’ that is supplied in rolled 
strips makes excellent material for shock mount- 
ing light radio gear. It is very easy to apply 
because one side of it is coated with an adhesive 
similar to that used in electrician’s tape. Merely 
select the width desired (it comes in widths up to 
34 inch), peel off the coated fabric that covers the 
adhesive, and press it on. It sticks well to almost 
any smooth surface. It is usually carried in retail 
stock by neighborhood hardware stores. 

— Rh. L. Baldwin, W1IKE 


ANSWERING LC PROBLEMS 


T 1s often difficult to determine the resonant 
frequency of an “unknown” LC combination, 
such as is encountered in surplus i.f. transformers. 
The following method has been used at W6KEV 
with success, and requires nothing more elaborate 
than the ham receiver. 

If the unknown is a parallel-tuned circuit, 
convert it to a series-tuned one, and connect 
this across the receiver antenna terminals. 
Tuning across the range in which you expect 
resonance to occur, signals will be sharply at- 
tenuated when exact resonance is found. Provided 
that the receiver calibration is reasonably ac- 
curate, this system is usable with almost any 
LC combination resonant within the tuning 
range of the receiver. 

— Raymond F. Rinaudo, W6KEV 


Aten that appeared in QST’s ‘‘Correspond- 
ence from Members” urged me to dust off 
a formula I’ve used for several years to determine 
the number of turns required for a coil of given 
inductance. It originated from the formula given 
in Circular 74 of the Bureau of Standards. Con- 
verting the published formula to inches, and 
assuming a coil length equal to the coil diameter, 
the following simple expression results: 


| N = 7.6 VL/D 
where N = number of turns required, 


ZL = inductance in microhenrys, and 
D = diameter of coil in inches. 


For example: Assume that a coil of 0.119 uh. is 
required. Its diameter is to be 1% inch, and length 
the same. 


N = 7.6V/0.119 X 0.5 = 3.7 turns 
The formula may also be modified for use in 
cases where the diameter is one-half the length of 


the coil. It then becomes N = 10.V/L/D. For coils 
in which the length is to be half the diameter, 


N = 6.2VL/D. 


— Keith Rhodes 
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RIPPLE FINISH WITH KRYLON SPRAY 


A RIPPLE finish that is both durable and pro- 
fessional in appearance may be obtained 
with the aid of clear Krylon spray. The chassis or 
panel must first be brush-painted with ordinary 
black enamel and the spray should then be ap- 
plied while the enamel is still tacky. The ripple 
effect will become more pronounced as the thick- 
ness of Krylon coating is increased. 
— Ernest Weiss, W2ZDI/5 


FINGERNAIL POLISH A 
CONSTRUCTIONAL AID 


HERE are several ways in which ordinary clear 
sDingernsdl polish can be used to advantage 
during your next building project. It can be 
used to hold a nut in place on the underside of 
a chassis or on an interior surface of a compart- 
ment while a component, cover plate, etc., is be- 
ing mounted, thus leaving both hands free for the 
handling of parts and tools. A few dabs of the 
polish will also serve as a substitute for lacing 
when a small within-the-chassis cable is made up, 
and it can also be used to anchor a wire or small 
cable within a unit. Be sure to apply a small 
quantity of polish to both the insulation and the 
metal when one or more wires are to be bonded to 
the chassis. 

— David G. Kocher, W9PNX 


LIGHTER FLUID AS A 
RUST SOLVENT 


PRINGTIME repairs on that beam or mast can 
S be made easily if you use cigarette lighter 
fluid to loosen the rusted studs and bolts. 

— W2MQB 


PANEL-BEARING SUBSTITUTE 


’PHONE jack that has developed a defect can 
A still be used as a panel bearing for quarter- 
inch shafting. 

— W9ILQE 


RESETTING LOOSE GRID AND 
PLATE CAPS 


HEN you next run across a loose grid or plate 
W cop on an otherwise perfectly good tube, 
try an application of Rutland black asbestos 
furnace cement. After the lead to the center of 
the cap has been unsoldered, fill the cap with 
cement and return it to its normal place on the 
bulb. Now turn on the filament or heater voltage 
and allow about one-half hour of warm-up time 
before the cap is resoldered to the lead. When 
the soldering operation is being performed, leave 
the iron on the cap long enough to set the cement 


really hard. 
— W. R. Booher, W9NTI 


TIN-CAN METER SHIELD 


HE tin cans that many types of fish, fruit and 
j hacia are packed in may be reworked for 
use as meter shields. Fig. 1-5 shows how a panel- 
mounted meter may be encased in a pair of these 
containers. Minimum can diameter should allow 
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using the meter mounting bolts to hold the as- 
sembly in place. The top of the panel-mounted 
member must be cut out to clear the meter case 
and its length should be equal to the depth of the 


Front 


one! Section 


Cap Section 


Tabs Soldered 
To Front 
Section 


Fig. 1-5 — 'Tin-can meter shield suggested by W4UAB. 


meter. The cap section is cut from a second can, 
the same size as the first. This cover should have 
a slot or hole to pass the meter leads and should 
be equipped with tabs that will force-fit over the 
front section when the two units are joined to- 
gether. Solder takes easily to the tin and may be 
used to complete the bonding between sections. 
— John F. Shumaker, jr... W4UAB 


SOURCES OF SHIELDING 


M2 hams are familiar with the fact that 
aluminum-base transcription disks used in 
the broadcast field are a very convenient source 
of aluminum for use around the shack. They are 
also familiar with the fact that the acetate can 
be removed from the aluminum by soaking the 
disk in very hot water. Since 16-inch diameter 
containers for boiling the disks are not readily 
obtained, the following method is suggested: 

Scrape off the coating all around the edge of 
the disk with a knife. Then place the disk in the 
oven for about five minutes. The acetate can then 
be removed by inserting a knife blade under the 
scraped edge and peeling it off. Caution: Do not 
walk away and forget that the disk is in the oven, 
because the acetate will burn quite readily if. 
overheated. 

— Lynn Stedham, W4HZT 
(pie 5-gallon cans make ideal shielding 
for small transmitters, antenna couplers, 
etc. Most of these measure approximately 914 by 
91 by 14 inches, are easy to work with, and take 
solder readily. The cans can usually be obtained 
either for the asking or for an exceedingly small 
financial outlay. 
— James C. Geras, W2MVR 

1B the course of debugging some new equipment 

I felt the need for some shielding in certain 
spots. My living room shack is not equipped as a 
sheet-metal shop, so I borrowed some Reynolds 
Wrap aluminum foil from the supply used by the 
X YL to wrap food for storage in the refrigerator. 
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The foil was easily cut to the desired shape and 
size with scissors, and after determining just 
what shielding was needed, it was a simple matter 
to visit the shop of a friend the next day and cut 
and bend the desired aluminum shield for perma- 
nent installation in the rig. 

; — John W. Weber, W9BDS 


Mx of us have come to think only in terms of 
large sheets whenever aluminum is required 
for a shielding project. These large pieces of ma- 
terial are frequently both difficult and expensive 
to obtain. One way to beat both the expense and 
the procurement problem is to make use of ordi- 
nary aluminum-chassis bottom covers. Usually, 
the assortment of sizes stocked by the local ham 
dealer will permit construction of an enclosure 
without involving a great deal of cutting and 
waste material. Of course, the over-all cost of the 
project will be dictated to some degree by the 
waste-reduction factor. And if the various pieces 
purchased are approximately the correct size to 
begin with, there won’t be much left over in the 
way of scrap. 
— Raymond H. Witt, WIWYA 


Tare not overlook the corner grocery store as a 
source of good shielding materials. The 6- 
ounce cans used for frozen orange juice are just 
the right size for shielding small coils and tubes. 
Open them with a wall-type can opener so that 
the end roll will not be destroyed. Both ends may 
be removed if desired, and copper screening can 
be soldered inside one end to provide ventilation 
where needed. The circular clamps used to mount 
filter condensers serve as an excellent mounting 
device for cans of this size. 
— Jack W. L. Koehne, W9PFW 


NE source of metal boxes is — of all places — 
the local fish market! The shipping con- 
tainers for some of the market products are made 
of completely tinned metal that takes to solder as 
fish take to water. Various sizes are available — 
the 40-lb. can is about 7 inches high — and they 

may be had for practically nothing. 

— Roy L. Gale, W1BD 


MINIATURE LOW-LOSS CONNECTORS 


AS of eight miniature low-loss connectors can 
be obtained easily and inexpensively by using 
the plugs and the prongs from an old octal tube 
and an 8-prong socket, respectively. The plugs 
can be readily removed from the tube base once 
the latter has been pried free and the socket clips 
slip out of place just as soon as the retaining 
catches are released. 

By mating the salvaged components, you have 
a set of compact connectors that are easy to use, 
have good mechanical characteristics, and are as 
low-loss as any obtainable. Naturally, the low- 
loss feature can be attributed to the absence of 
dielectric in or around the structures. 

— Bill Pearre, W4TIZ 
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PANEL DRILLING 
TO ALIGN SHAFTS 


ii you’ve ever had trouble deciding just where 
to drill the panel to pass the shaft of a con- 
denser that is already mounted on the chassis, 
here’s a little trick that may solve your problem. 

Take a small plumb bob and drill a 14-inch 
hole in its center. Press the bob gently on the 
shaft and then push it against the panel. The 
sharp end of the plumb bob will leave a mark on 
the panel, and it is then only necessary to center- 
punch and drill the hole. The result — a perfect 
fit. 

— John J. Towey 


IMPROVED SHIELDING 
WITH COPPER SCREEN 


N an effort to reduce harmonic radiation from 
a modified BC-457 transmitter, the rig was 
shielded with copper window screening, but the 
results did not come up to expectations. Probing 
the fields around the case showed that the har- 
monics were apparently leaking through the 
screen. The screen, although newly-purchased, 
showed a slight tarnish, and it was suspected 
that the screen had lost much conductance be- 
tween cross-wires, thus acting like insulated 
wires connected only at the ends and allowing 
significant leakage. To check this, narrow lines of 
solder, spaced about 2 inches apart, were added 
to the screen, as shown in Fig. 1-6. With the en- 


i 2" APPROX.—> 


SOLDER APPROXIMATELY 2 HOLES WIDE 


Fig. 1-6 — The shielding properties of copper screening 
can be improved by running solder lines across the screen 
at regular intervals. 


couragement of T. H. McNary (Boeing staff 
engineer), measurements were made up to 150 
Me. under identical conditions to the previous 
tests. They showed an improvement at prac- 
tically every harmonic, ranging from 4 to 30 db. 
A search of the literature shows that this 
degradation of copper-screen shielding with age is 
known, but has failed to show previous disclosure 
of this preventive or repair method. 
— David T. Geiser, WONZQ 
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BASIC TOOL KIT 
FOR THE BEGINNER 


HEN @ newcomer starts out in amateur ra- 
dio, he soon finds that one of the “‘must”’ 
items around the ham shack is a good set of 
tools. Whether he is building gear or maintain- 
ing his present equipment, there will be special 
tools, particularly suited to radio work, that 
he’ll be needing in his tool box. He may get by 
for a while using a pair of scissors for wire cutters, 
or the family carving knife for wire-stripping, 
but sooner or later he’ll find these makeshift 
substitutes are inadequate for the job. When 
that time comes, he is confronted with the prob- 
lem of exactly what kind of tools he should buy. 
The first item on the list should be a soldering 
iron. The iron to use for general radio work is a 
60- or 100-watt job with a 3- or 44-inch tip 
(such as the Drake model 400 used in the ARRL 
laboratory). If you buy an iron with a larger 
tip, you’ll find there will be many places around 
a chassis you won’t be able to reach. Larger-sized 
irons and tips are needed when doing sheet-metal 
work or when it is necessary to transfer a great 
amount of heat to the work. 

When wrapping wires around terminals or 
when making connections to points that are 
difficult to reach, long-nose pliers are a radioman’s 
‘‘must.’”’? Long-nose pliers are available with or 
without wire cutters at the base of the jaws. 
The cutters are of little help in cutting wires 
close to sockets or the chassis, but often wires 
will be easy to reach, and having the cutters 
on the long-nose pliers will save time. The cost 
difference between pliers with and without cut- 
ters is so slight that it is worth while to purchase 
those with the cutters. 

When wrapping wire around terminals and 
then soldering, many times there: are short 
lengths of wire protruding that must be snipped 
off. This is done with a pair of diagonal-cutters. 
With these it is possible to reach into very 
cramped spaces and cut wires. The three tools 
listed, a soldering iron, long-nose -and _side- 
cutting pliers, together with a screwdriver, are 
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TABLE I-1 
Beginner’s Tool Kit 


Electric soldering iron, 60 to 100 watts 
Solder (rosin-core) 

Long-nose pliers, 6-inch 

Diagonal cutting pliers, 6-inch 

Soldering aid (Hytron) 

Screwdriver, 6- to 7-inch, 14-inch blade 
Screwdriver, 4- to 5-inch, %-inch blade 
Hand drill, 4%-inch chuck or larger 

Drills, 3- and 44-inch, and Nos. 18, 28 and 33 
Pliers (combination) 

Pocketknife 

Two large coarse files, one flat, one rattail 
Two small files, one flat, one round 
Keyhole saw (metal-working) 

Hammer 

Center punch 

14-inch socket punch 

Small paintbrush 

Reamer 

Carpenter’s brace 


probably the most important that the amateur 
uses. 

A cheap paintbrush makes an excellent clean-up 
tool for removing bits of loose matter from a 
chassis or for brushing out dirt. 

Small holes in metal and some insulating 
materials are drilled with twist drills and a hand 
drill. Most hand drills will only take drills up 
to 14-inch diameter and one has to look for 
other methods if larger holes are involved. For 
holes up to 14-inch, a common method is to 
start the hole with a small twist drill and the 
hand drill, and then finish with the large drill 
held in a carpenter’s brace. Another, and per- 
haps preferable, method, is to use a reamer held 
in the carpenter’s brace. For still larger holes, 
such as the 5%- and 24-inch holes for miniature 
sockets and the 1\%- and 14-inch holes for 
bakelite and ceramic octal sockets, radio chassis 
punches are recommended. These punch out a 
clean hole as a bolt is tightened, and they work 
beautifully in the materials normally used for 
chassis material. 

A hack saw, large coarse flat file, and rattail 


Fig. 1-7 — Representative group of the tools needed in a beginner’s tool box. They include hand drill, twist 
drills, knife, scale, screwdrivers, soldering iron, solder, soldering aid, files, hammer, pliers, center punch and brush. 
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file also are helpful for cutting and enlarging 
holes on a chassis. 

In addition to the tools outlined earlier, Table 
I-1 gives the contents of a basic tool kit for the 
ham. An electric hand drill is a luxury unless one 
is doing considerable work in iron and steel, as 
in building an antenna tower, where it becomes 
a ‘‘must.’”? However, the tools described will 
prove to be adequate for most jobs the newcomer 
encounters. 

— Lewis G. McCoy, W1ICP 


AN INFORMATIVE BOOKLET 


SE OF TOOLS, Basic Navy Training Courses 

text, has 258 pages of profusely illustrated 
information on workshop practices. It is highly 
recommended to amateurs and should be of great 
value as a reference work. There are fourteen 
chapters, each dealing with a specific tool cate- 
gory, plus appended tables and index. It may 
be procured from the Superintendent of Docu- 
ments, U. 8. Govt. Printing Office, Washington 
25, D. C. (Catalog No. N17.25: T61/2/945.) 


TOOLS & TRICKS — 
OLD AND NEW 


HILE the abuse of tools is not a practice to be 

universally recommended, there are many 
small jobs that most hams have learned to make 
-_ easier by using some tools that weren’t necessarily 
designed for the purpose. For instance, if you 
have to do all your chassis work with a hand drill 
that won’t take a drill larger than 14 inch, en- 
larging holes to 4% inch can be a tedious process. 
But if you have a dime-store carpenter’s brace, 
you can clamp a rattail file (minus the handle) 
in the brace and do the job easily. Simply turn 
the brace in a counterclockwise direction and the 
file will walk through a chassis as though it were 
cheese. You can get these files up to 14-inch diam- 
eter or more. Don’t rotate it in the opposite direc- 
tion, because the file will lock up in the hole and 
snap off. 

If you have a lot of holes to tap in sheet metal, 
you can speed up the job of threading by using 
the tap in the hand-drill chuck. You will have to 
use a little care to avoid snapping off the tap, 
but if you put a drop of oil on the tap every hole 
or two, hold the drill steady and back it up 
whenever it sticks, you shouldn’t have any 
trouble. A two-speed drill at low speed is ideal 
for this sort of work. . 

If you are making a metal box, or putting a 
bottom plate on a chassis, it is seldom that. all 
of the holes in the pieces to be joined will line up 
accurately, making it difficult to get the screws 
in place. After the first screw has been started, 
you can line up the others by jabbing an ice pick 
through the two holes and prying them into line. 
If they won’t stay in line long enough to get the 
scréw started, use the ice pick in an adjacent 
hole, prying in the direction that will bring the 
desired holes into line. The ice pick, as well as a 
machinist’s scriber, is also an aid in steering a 
nut onto the end of a screw in a place where you 
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can’t reach it with your hand. If the scriber is of 
the type that has one end bent at right angles, 
you can use the bent end to rescue the nut if it 
falls off. As simple an item as a pair of tweezers 
can save a lot of wear and tear on the nerves. 

In most dime and hardware stores you can 
buy very cheaply a cast-iron handle that holds 
tapered keyhole saw blades. The teeth of the 
blades are fine enough so that they will cut 
aluminum quite readily and can be used for cut- 
ting out large holes in panels or chassis. If you 
want to hold the chassis in a vise while you’re 
working on it, place a block of wood a little 
thicker than the depth of the chassis underneath. 
The jaws of most vises won’t clear the chassis 
otherwise. 

Several manufacturers have recognized the 
need for specia: tools of the gadget class in radio- 
assembly and repairing work. Most hams are 
familiar with the screw-type socket punches 
made by Greenlee and also by Pioneer. But 
perhaps you haven’t noticed that they have 
four marks around the ‘‘cup” part that make it 
possible to center the punch when the pilot hole 
is much larger than the screw. Just scribe lines at 
right angles through the center of the hole and 
match up the centering marks on the punch 
with the lines on the chassis. This makes it easy 
to increase the hole diameter to take a five-prong 
socket, for instance, where an octal socket orig- 
inally was mounted. The easy way to use these 
punches is to clamp the head of the screw in a 
vise and cut the hole by turning the chassis or 
panel instead of the screw. 

Most hams working with tools know about the 
automatic center punch that eliminates the need 
for a hammer when making hole centers in metal. 
Simply press down in the handle and an internal 
spring gives the punch a kick that will go through 
thin aluminum if you aren’t careful. The tension 
is adjustable. 

Hytron ‘Soldering Aids” are fast becoming 
well known as indispensable tools in radio work. 
In case you haven’t seen one, it’s a harmless- 
looking gadget with a metal insert at either end 
of a wood handle. One end is forked so that it 
can be slipped over the end of a wire that is to 
be unsoldered. By guiding the fork up close to 
the connection you’re working on, you can wiggle 
the wire to loosen it up without burning your 
fingers. It is especially effective in removing 
wrap-around connections. The. metal fork is 
coated so that it won’t get gummed up with 
solder itself and the mass is small enough so that, _ 
it doesn’t conduct all the heat away from the 
joint as a pair of pliers often does. The other end 
of the tool is a tapered spike that can be used 
to remove old solder from terminal holes. The 
“ Aid” will be found to have many other uses — 
in restringing dial cords, for instance. 

Most radio-parts catalogs carry a small angle- 
mounted mirror with a long handle that can be 
used dentist-fashion to get a peek at some hidden 
part. Some of these are illuminated with small 
batteries. 

One of the best screw-holding screwdrivers 
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we've seen is a new one called the ‘Quick- 
Wedge.” A simple slider mechanism, which can 
be worked by the thumb of the hand holding the 
screwdriver, serves to distort the blade so that it 
gets a good firm grip on the screw slot. Not 
only is this tool ideal for inserting or removing 
screws in tight places, but you will find that it 
makes the job infinitely easier when you have a 
large number of short screws to put in place. 

Another of the newer tools on the market is a 
cheap and simple, but very effective, wire strip- 
per and cutter made by Miller. A simple screw- 
operated cam sets the stripper for various wire 
sizes. You can strip the end of the wire with ease 
in places you couldn’t even get near with most 
other types of stripper. The cutter is shear type 
that makes a cleaner cut than most other cutters. 
The tool is made of high-grade steel, so it should 
last indefinitely even though it can be replaced 
at very little cost. 

How often have you tried to hold a nut with 
your fingers while you tighten or loosen it with a 
screwdriver? For 49 cents RCA puts out a set 
of ‘‘Fingertip” socket wrenches. A wrench slips 
over the end of the most appropriate finger and 
not only will keep the nut from turning, but it 
will hold the nut in place while you’re trying to 
get the screw started. 

Most of these tools are inexpensive items and 
are of the sort that can take the cussing out of 
otherwise awkward jobs. They are well worth 
adding to the ham’s workshop equipment. 

— Donald H. Miz, W1TS 


ALIGNMENT TOOL 


Nea a nonmetallic alignment tool in a 
hurry, W9ROX manufactured one by filing 
the end of a plastic drink stirring rod. 


KNITTING NEEDLE TOOL 


A vERY handy gadget to have around the shop 
is a large darning needle, or a small knitting 
needle, with an alligator clip soldered on the blunt 
end. The sharp end of the needle is perfect for 
cleaning out the holes in soldered terminals or 
making room for “just one more wire.” The alli- 
gator clip is useful for holding small washers, nuts, 
wires, etc., in difficult places. With a little experi- 
mentation with a file, the jaws of the clip can be 
made to release merely by pulling it straight out. 
_ — Arthur W. Rash, KL7S8O/6 


TIGHTENING HARD-TO-GET-AT NUTS 


iE tight places, how often has one ended up by 
using a center punch and hammer to tighten 
a shaft or mounting nut? Although this system 
is quite acceptable, it can be improved upon by 
using a spring-loaded center punch as the driving 
tool. Just snap the punch on the periphery of the 
nut and the latter will drive home, tight and 
quickly. Of course, the use of the spring-loaded 
job leaves one hand free~for,holding the object 
being worked with. 
— C. Deane Kent, W2JFA 
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CURE FOR MAGNETIZED 
SCREWDRIVERS 


4 Pe annoyance of working with an accidentally 
magnetized screwdriver may be eliminated 
easily by following this simple procedure. Place 
the business end of the screwdriver inside a 
quarter-pound spool of No. 20 or smaller wire. 
Momentarily connect the free ends of the spooled 
wire across a 2- to 10-volt a.c. source and quickly 
withdraw the screwdriver. 
— Neil A. Johnson, W2O0LU 


USING THE NEW 
SQUARE PUNCHES 


I RECENTLY purchased one of the new square 
punches that are now available, and after 
using it for a time, find the following gadget a 
very useful addition to my kit of tools. It elim- 
inates the need for spending time laying out all 
of the various pilot holes that must be drilled 
whenever a hole larger than the punch is to be cut. 

A six-inch square of 14-inch dural was ob- 
tained. On it I scribed squares the size of my 
punch and drilled a 14¢-inch hole through the 
center of each square. Now when I wish to cut a 
square hole of any size up to six inches, I merely 
scribe the lines for the hole on the chassis, fit the 
dural template over it, and mark the location of 
the required number of pilot holes through the 
46-inch holes. Care must be taken, of course, 
that two edges of the template line up with two 
edges of the hole to be cut, and that the template 
does not shift position while the scribing opera- 
tion is being done. 

The template idea is a great timesaver, as 
anyone who has had to cut a lot of chassis holes 
with a square punch will agree. 

— S/Sgt. William C. Schaefer 


CENTER GUIDE FOR PAWOOD 
CIRCLE CUTTERS 


Wes using a Pawood circle cutter try using 
an ordinary panel bushing as a guide for the 
center drill of the cutter. If the bushing inserted 
in the material to be cut has a shaft hole that just 
clears the center drill, it will act as a bearing dur- 
ing the cutting operation. The cutting of large- 
diameter holes will be much smoother and the 
cutting point will have less tendency to bite into 
the material if center-drill wobble is eliminated 
by this simple method. 
— C. Deane Kent, W2JFA 


CLEANING LITZ WIRE 


ii Is important, when using Litz wire, that none 
of the fine individual strands be broken when 
making a connection and that each strand be 
cleaned of all enamel so that it may be soldered. 
The quickest and easiest method to accomplish 
this is to heat the end of the wire until it is red 
hot and then plunge the red-hot end into an 
alcohol bath. This method is superior to using 
fine sandpaper as there is practically no risk of 
breaking the wires and they are all cleaned and 
ready for the solder. 
— R. F. Wright, jr., W2YZT 
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INCREASED VOLTAGE RATING FOR 
VARIABLE CAPACITORS 


AS Chai trying out a low-power antenna tuner 
for the first time, it was discovered that the 
tuning capacitor did not have adequate spacing 
between plates. This problem was quickly reme- 
died by applying a few drops of regular lubricating 
oil along the edges of the plates. The rotor shaft 
of the capacitor was then rotated until a thin film 
of oil had been spread across the entire surface 
of all the plates. Since the oil has a higher dielec- 
tric constant than that of air, the treatment raised 
the working voltage of the capacitor and thus 
allowed it to remain in use until a suitable re- 
placement had been obtained. 
— John J. Schultz, W2EEY 


FINDING INTERMITTENT CAPACITORS 


W: all dread the task of locating an intermit- 
tent capacitor which makes a set change 
volume or go entirely dead. Regardless of which 
capacitor is first by-passed with a spare, in- 
variably the surge imposed on the circuit will re- 
store the set to normal operation, perhaps for 
days. One way to eliminate erratic operation is to 
replace all of the capacitors, but it must be ad- 
mitted that this is a highly uneconomical system. 
A more practical method of locating the trouble- 
maker is outlined below. 

The capacitor of doubtful quality is shunted 
by a series-connected RC combination consisting 
of approximately 25,000 ohms (not. a critical 
value) and the proper value of by-pass capaci- 
tance. The purpose of the connection is to allow 
the intermittent capacitor to remain charged 
at the usual circuit voltage and to prevent the 
new unit from acting as a by-pass. Then, when 
the set finally acts up, the series resistor is shorted 
out with a screwdriver or other tool having an 
insulated handle. In this way, the unit that has 
lost its by-pass capabilities will be found imme- 
diately. Naturally, more than one section of a 
set can be treated at the same time. 

— Robert B. Witschen, WOSV 


Fig. 1-8 - : Here’s a 
simple way to make 
neat connections with 
shielded wire. Widely 
used in commercial 
practice, it should find 
equal favor among 
hams. 
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MOUNTING SHAFTS 
AND DIALS 


12 many cases of surplus conversion or modifica- 
tion of other gear it becomes necessary to 
mount a knob or extension shaft in a location 
where the use of a setscrew is not feasible. Most 
cements or glues will not serve satisfactorily 
because they contract upon hardening, which 
results in a loose, wobbly shaft or knob. The 
solution lies in the use of ‘“‘Smooth-On No. 1,” 
available in any hardware store, which expands 
during hardening. 
— R. L. Baldwin, W1IKE 


VISE SUBSTITUTE 


(y= good substitute for a small portable vise 
when the latter is not available is an ordi- 
nary adjustable wrench. Soldering lugs or other 
miniature components can be clamped in the 
jaws of the tool and then worked on with two 
hands after the wrench has been laid flat on a 
box, table, bench or other handy surface. 
— Steve Graham, WOREV 


TIPS ON USING SHIELDED WIRE 


uens in Fig. 1-8 is a method of preparing the 
ends of shielded wires which produces a 
neat and simple termination. It is in general 
use in commercial practice, but apparently has 
been overlooked by hams. 

The sketches tell the story. First, bend the 
wire, as at A. Next, slide the shield over the bend 
(B) using either a blunt instrument or your 
fingernail to separate the strands. Pull the short 
end out of the shield, as in C, and then pull the 
shield taut as in D. The end of the shield may 
then be cut to desired length and tinned for 
soldering. The result is neat and strong, with no 
frayed ends to short-circuit the high voltage. 

This method can also be used to tie into the 
middle of a shielded run, as is necessary when 
wiring the heaters of several tubes in parallel. 
The type of connection is shown in sketch E. 

— Paul A. Quinn, W1QXU 
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QUICK-AND-EASY 
CHASSIS 


OpAY’s small and lightweight radio com- 

ponents do not require the ponderous, hard- 
to-work chassis to which we have become 
accustomed. Hardware stores sell a material 
almost ideal for making small chassis and sub- 
chassis. This material is called ‘“‘hardware cloth.”’ 
It is a heavy wire screen of quarter-inch mesh, 
costing about ten cents per square foot. With a 
square yard or two on hand, you can have a 
chassis of the size and shape you want, just a few 
minutes after you decide you want it. 

Cutting requires only tin shears or a diagonal 
cutter; bending is easily and neatly done along 
the edge of a board or in a small vise. Spot- 
soldering holds the bent-down edges in place. 
No small holes need be drilled; wires can be 
brought through anywhere. Larger holes, any 
‘size or shape, are easily cut with a diagonal cutter. 

Soldering directly to the chassis is easy even 
with small pencil-type irons, because the screen 
is well tinned, and there is not much material in 
it to conduct heat away. No grounding lugs are 
needed and items like tie-points and sockets (with 
metal shells) mount more quickly with solder 
than with bolts. 

Rigidity of the finished chassis is surprisingly 
good. Even small filament or power transformers 
are well supported when mounted at a corner. If 
necessary, bracing cross members of hardware 


Fig. 1-9 — Example of experimental lash-up using 
hardware-cloth chassis. 


cloth can be soldered in place. Larger chassis can: 
be assembled from several ‘“‘strip’’ chassis sol+ 


dered in place side by side. I have'a receiver made 
up of four such strips: front end, i.f., audio out~ 
put, and power (including a filament transformer 
and a selenium rectifier). 

Unsuited for this construction are items with 
heavy components, or precisior r.f. items. Par- 
ticularly suited are all those small gadgets for 
which suitable chassis are hard to find, gadgets 
such as multirange meters, audio amplifiers, 
power supplies, test oscillators, and various test 


HINTS AND KINKS 


circuits. An example of one of these chassis is 
shown in Fig. 1-9. 

Because this material is so easy to work, new 
techniques are possible. For example, instead of 
planning in detail before beginning to assemble, 
you can plan as you go along. Parts can be 
mounted on a flat sheet before the sheet is cut to 
size, and the wiring can be done before the sides 
are bent down. 

There are two things to watch when you buy 
hardware cloth for this purpose: (1) It should be 
bright and shiny; too long a stay in the dealer’s 
back yard makes it dull and hard to solder. (2) 
The cross wires should be reasonably straight 
and perpendicular, so the resulting chassis will 
be rectangular. | 

— §. Milton Thomsen, W2CGN 


CHECKING CONDENSERS FOR DRIFT 


ie you have the usual junk box filled with con- 
densers of unknown characteristics, the fol- 
lowing scheme may be of interest to you. If you 
are looking for a condenser to use in a frequency- 
determining circuit, you want one with a low 
temperature coefficient. A pretty good check on 
those unknown micas can be made as follows: 

Make up an inductance of 10 turns of No. 20 
wire on a % inch form. Space the winding to 
occupy %% inch, and attach short clip leads to the 
ends of the coil. The condenser to be checked is 
then clipped across the coil, and the resulting LC 
circuit is checked with a grid-dip oscillator to 
determine its approximate resonant frequency. 
Now bring a hot soldering iron close to the 
condenser, and hold it there until the condenser 
becomes warm to the touch. Recheck the reso- 
nant frequency with the grid-dip meter. The 
difference between the two resonance points will 
give you a good idea of the advisability of using 
the condenser in the VFO circuit. Usually you 
can find which of several condensers will be least 
apt to cause drift with no trouble at all. 

— Clare B. Reynolds, W9MBI 


CRYSTAL-GRINDING POINTERS 


Bae attempts to change the frequency of 
a crystal frequently resulted in diminished 
activity or complete failure to oscillate. The 
probable cause was that the grinding surface was 
not perfectly flat. Much of the so-called plate 
glass does not have a truly flat surface. As an 
excellent substitute the good old-fashioned razor 
hone was pressed into service, and since then 
results have been far better. 

When rapid cutting is desired, grinding com- 
pound may be used with water in the usual man- 
ner. Putting the grinding compound in an old 
salt shaker and using a medicine dropper to add 
water when needed cuts down on the messiness 
of the operation. For finishing, the hone is used 
alone with plain water for slower cutting. 

The hone used here is of the hard-surfaced 
type, and measures 3 by 514 inches. Figure eight 
strokes utilizing as much of the surface as possible 
were used. Approximately 500 such strokes 
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moved an 80-meter crystal about 125 ke., de- 
pending on the pressure exerted. It is wise, of 
course, to check results frequently so that you 
don’t overshoot your goal. 
— Harry H. Heinrich, W9KPG 
O™= civil defense net in Princeton recently 
solved the problem of regrinding crystals to 
get all stations on the same frequency. We 
worked out a fairly simple and economical 
method using surplus crystals and emery paper. 

The actual grinding equipment consisted sim- 
ply of a piece of plate glass plus sheets of 14, 0, 00 
and 000 emery paper. To check frequency during 
grinding we used the same oscillator circuit shown 
in the Measurements chapter of the Handbook. 
A standard communications receiver was tuned 
to the oscillator and the various crystals were 
checked to zero-beat with the master crystal. 

Most of our crystals came in FT-243 holders. 
To check frequency during grinding, we would 
merely reinsert the crystal in the holder and, 
rather than screw the plate back on, hold the 
spring in with our fingers. Final checking was 
done after complete assembly. 

It’s surprising how sloppy one can be and still 
get workable results. Place the emery paper on 
the glass and then simply rub the crystal by 
holding it with one or two fingers. Rotate the 
crystal 90 degrees every 10 or 20 strokes. We 
raised forty- and eighty-meter crystals as much 
as 65 kilocycles and noticed no reduction in 
- activity. As a matter of fact, there was a definite 
improvement in several cases. As a rough gatige of 
how much rubbing is needed, 100 strokes on 000 
paper will raise the frequency anywhere from 20 
to 500 cycles, depending mostly on the pressure 
you use. The coarser papers will raise the fre- 
quency proportionately faster. The 4 grade 
should be used with care and only when you have 
a long way to go. Some simon-pures may be 
horrified but we didn’t even clean the crystals 
_ during or after grinding; just wiped them off on 
our shirts. 

— George R. Webster, W2CPT 


raider: BRITE, a polishing agent for copper 
kitchen utensils, works very well as a crystal- 
grinding compound. It cuts fast enough — but 
not too fast — is generally available and sells for 
only eighty-nine cents per 8-ounce bottle. Be 
sure to keep the stuff out of open cuts because 
it’s got a powerful bite. 
— LeRoy G. Riesland, W7LVB 


CHECKING CRYSTALS FOR 
OVERTONE ACTIVITY 


I the course of doing some work with overtone 
crystal oscillators, still another use for the 
grid-dip oscillator came to light. Merely connect 
a few turns of wire to the pins of the crystal 
holder, and then couple them closely to the coil 
of the grid-dip meter. If the crystal being checked 
has possibilities of use in an overtone circuit, the 
meter will dip as the oscillator is tuned through 
the odd-harmonic frequencies of the fundamental. 
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Some surprising things will result. For instance, 
one 3497.5-ke. crystal showed activity on the 
twenty-third overtone, and 13th and 15th overtone 
activity with ordinary crystals seems to be quite 
common. 

— Harry T. Simms, W4HBD 


TUNING DEVICE FOR SURPLUS GEAR 


le you own some surplus gear containing tuning 
elements that can be adjusted only by poking 
a small screwdriver through a hole in the panel, 
you'll be interested in this simple method of at- 
taching a regular tuning knob and calibrated dial. 


Knob with Setscrew 


Panel Support Bushing 


_— Compression Spring 
__— Spring Secured Through Hole 
Panel-Mounting Screws 


Fig. 1-10 — Novel tuning device for those screwdriver- 
adjusted condensers encountered in surplus gear. 


A 1-inch strip of metal is formed into a bracket 
as shown in Fig. 1-10. It is drilled for mounting 
screws and for a standard panel bushing. A length 
of 14-inch insulated shafting is then drilled 
through its diameter to take the ends of a small 
compression spring (available at most auto supply 
stores). Slip the 14-inch shafting through the 
panel bushing, adjust the tension, and tighten the 
setscrew in the knob. The other end of the shaft 
is cut to proper length and filed to fit the slotted 
shaft of the condenser after the shaft is aligned 
properly on the panel. 

To make a calibrated dial, slip a sheet of card- 
board under the bushing and draw.in whatever 
calibration you want. . 
— F. H. Maley, W1GZH 


CUTTING POLYSTYRENE ROD 


AMS cutting polystyrene rod or tubing into 
short lengths, as for feeder spreaders, the 
usual method of hack-sawing leaves a rough edge. 
Further, the sawing must proceed at snail’s pace 
or the polystyrene will melt, gumming up the 
saw blade. gh Ra 

Next time, try an ordinary tubing cutter, the 
kind with a circular knife that rolls around the 
tubing. It will cut either rod or tubing in a frac- 
tion of the time required for sawing, and will 
leave a much neater cut end. If an extra-smooth 
end is desired the raw-cut end may be “fire 
polished” in the manner of glass tubing, by press- 
ing it briefly against the barrel of a hot soldering 
iron. 

— Basil C. Barbee, W5FPJ 


SOCKETS FOR TYPE 15E TUBES 


pane ane who has acquired some of the Type 
15E tubes that have been available in sur- 
plus will be interested to learn that the problem 


of finding a socket for them can be solved quite 
simply. The filament pins, which extend out of 
the base of the tube, are just the right size and 
spacing to fit snugly in a crystal socket designed 
for the new small crystal holders (14-inch spacing, 
0.125-inch diameter pins). For grid and plate 
“caps” the pins can be removed from an Am- 
phenol type 54 miniature socket and slipped over 
the pins of the tube. 
— Tom McMullen, W1QVF 


115-VOLT A.C. 
TEST LAMP 


‘Bye of the most simple and inexpensive test 
units for 115-volt a.c. sources is shown in 
Fig. 1-11. To construct the gadget, solder two in- 
sulated wires to a 6-watt lamp bulb and then 


Fig. 1-11 — Anin- 
expensive 115-volt 
a.c. test unit. 


force the bulb down into the grip of a rubber a.c. 
cap. Naturally, the wire leaders are fed through 
the assembly and then connected to the regular 
terminals of the cap. The unit will be more con- 
venient to handle if the a.c. plug is one having a 
long, grip-type neck. 

— Walter C. Downes, W3UVD 


NEON-BULB 
SUBSTITUTE 


Ves your only neon bulb succumbs in a fatal 
skirmish with gravity, W1UXS suggests a 
VR-tube as an emergency r.f. indicator. It may 
be necessary to peer carefully to observe the 
glow, however. 


SIMPLIFICATION OF 
PILOT-LAMP REPLACEMENT 


T Is often next to impossible to remove the 
bulb from a panel-mounted pilot light assem- 
bly because the end of the bulb is recessed just 
far enough to elude the tips of your fingers. At 
W1AW, where numerous pilot lamps are used, 
much time is saved by the simple replacement 
“tool” described below. 

The center conductor, dielectric, and shield 
braid are pulled out of a 3-inch length of 14-inch 
diameter coaxial cable, leaving only the black 
vinyl covering. This fits snugly over the end of 
the bulb and makes replacement easy. 

— Charles Wood, W2VMX/W1AW 
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WELDING ALUMINUM 
WITH A BLOWTORCH 


Ree construction at W3MTE has always 
involved loading a quantity of aluminum 
tubing into the W3MTE Crosley, driving to 
the nearest welding shop, and then trying to find a 
way to get the finished beam home. Some method 
of home welding was obviously in order. 

In the construction of a two-meter plumber’s 
delight gamma match, I wanted to use half-inch 
tubing for the boom, with quarter-inch tubing 
for elements. The boom was to be pushed through 
a half-inch hole in the end of a 14-inch mast 
section. I wanted to tack-weld the elements in 
place, with no mechanical claptrap. 

Co-worker Les Graffis mentioned that he had 
used die-cast welding rod and an oxyacetylene 
torch in mending cracked aluminum heads on 
Fords, and that the weld couldn’t be knocked off 
with a hammer. Santa Claus had brought me a 
nice new gasoline blowtorch, and some experi- 
menting was done. Results were excellent. 

Here is the process: 

1) Wire brush thoroughly the two pieces to be 
joined. 

2) Heat with the blowtorch the larger of the 
two pieces; the heat will flow into the smaller 
piece. 

3) Rub the die-cast welding rod on the joint 
until both pieces are tinned. Leave a small blob 
on the joint. Use no flux. 

4) With a piece of iron wire, push the blob 
around until a smooth joint is obtained. 

5) Allow to cool without movement. 

A few notes are in order. Heating a heat- 
treated metal like 24ST draws the temper, but 
for light work it’s satisfactory. Soon after the 


rod melts, the aluminum will blister, then col- — 


lapse; moral: work fast and remove the torch as 
soon as possible. Support the work so that it is 
not under strain during the heating, or it will 
bend where you don’t want a bend. Open the 
blowtorch fairly wide and keep the pressure up. 
The minimum setting may not melt the rod. 


Experiment with some scrap to get the hang of . 


it before working on the middle of your new 
boom. Wear gloves — aluminum doesn’t look hot, 
but it can burn you. The rod costs about $3.25 
a pound, which comes to about 15 cents a stick. 

As usual, a good coat of aluminum paint will 
protect the beam and retard corrosion caused by 
junctures of dissimilar metals. No experimenting 
has been done on iron or brass parts. It may work. 

This process will never put the welding shops 
out of business, but it has its place in my ham 
shack and home workshop. 

— H. H. Washburn, W83MTE 


TIPS ON SOLDERING 


AV Eda soldering small parts, especially replace- 
ments, in crowded quarters, a useful gadget 
can be made from an alligator clip. Solder short 
lengths of heavy wire or brazing rod to the clip, 
and form them into a handle. The clip can then 
be used to hold the parts securely in places too 
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small for ordinary tools while the solder is 
- applied. 
| — Robert A. Vogt” 
ID you ever get ready to start an outdoor 
soldering job and then find that everything 
is on hand except the solder? This won’t happen 
again if you make a practice of keeping a few 
turns of solder wrapped around the handle of 
| the iron. 
Incidentally, if the iron is a short-barrel job 
- (gun or low-wattage type) the end of the wrap 
_ can be pigtailed out to the tip. If this is done, it 
is frequently possible to complete a soldering 
operation that normally calls for a third hand. 
» — L. Bennett, KL7LV 
| | Blas oats has revealed that the brief overheat- 
| ing resulting from soldering operations can 
| permanently change the value of small carbon 
| resistors by as much as 20 per cent. To avoid this, 
| attach some heat-dissipating medium to the lead 
| while it is being soldered. Holding the resistor 
| lead in long-nosed steel pliers while it is being 
soldered and for 10 or 15 seconds after the heat is 
removed will serve the purpose, but for those who 
like to be fancy, a ‘‘thermal shunt” made by 
| adding heavy copper jaws to a crocodile-type clip 
can be used in the same manner. 
|: — U. 8. Dept. of Commerce 


| aia the tip of your soldering iron becomes 

pitted, instead of filing it smooth, thus wast- 
ing copper, draw the copper tip by squeezing it 
in a vise or with a ball-peen hammer. The elonga- 
tion of the tip not only restores the length, but 
the cold working will make the tip last longer. 
Any small irregularities remaining can be 
smoothed with a few light strokes with a fine file. 

— Warren S. Lincoln, W6EYP, ex-W1JFA 
ti MANY soldering irons, especially the cheaper 
4+ ones, the tip does not fit snugly in its socket 
after a few weeks of use. A layer of oxide forms 
on the base of the tip inside the socket, and heat 
conduction is greatly impaired. Scrape the tip 
until the oxide is removed and the bare, bright 
copper shows. Also scrape the inside of the 
socket to remove the oxide scale. Then wrap the 
base of the tip with aluminum foil (available in 
hardware stores for food-storage purposes). Use 
only enough foil to shim the tip to a snug fit 
within the socket. 

This little kink will usually restore the iron 
to its original efficiency. 

— Charles Erwin Cohn 


BLUEPRINTING DIAGRAMS 


MATEURS so situated as to have blueprint 
facilities available may find it a convenience 

to have enlarged copies of small circuit diagrams 
run off for workbench use. Tacking tracing paper 
over the enlargements will then permit checking 
off wiring and connections easily as construction 
progresses. . 
— John J. Towey 
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PROTECTION FOR 
SCHEMATIC DIAGRAMS 


Wea I make a schematic diagram which I 
want to save as a permanent record, I paint 
it with colorless nail polish. Two coats will usually 
be enough if you draw the diagram on an index 
card or other similar material. ‘‘Varnishing”’ 
diagrams in this way saves them from wear and 
tear. The same treatment is useful to keep hand- 
calibrated dial scales looking clean and neat. 
— Carolyn J. Hull, W2YCX 


PERMANENT IDENTIFICATION 
FOR COMPONENTS 


OME manufacturers of chokes, transformers, 
etc., are continually changing part numbers 
and, after several years, it is possible to end up 
with a stock of usable parts that can no longer be 
identified. However, if the ratings of a component 
are etched on the metal case with a scribe at the 
time of purchase, the fact that the manufacturer 
changes numbers or diseontinues production of 

that part is of no consequence. 

— C. Deane Kent, W2JFA 


PROTECTING POLYSTYRENE FORMS 
DURING SOLDERING 


Ap ELIMINATE the need for gripping the pins of a 
polystyrene coil form with pliers when con- 
nections are being soldered, use of the gadget 
shown in Fig. 1-12 is highly recommended. It is a 
short length of brass with a hole the size of the 
terminal drilled in it, plus a slot to permit a nice 
sliding fit to be obtained. 


Fig. 1-12 — Handy “third hand” for preventing polysty- 
rene coil forms from melting during soldering operations. 


Just slip the brass over the terminal, and 
apply solder as you would with a bakelite form 
without fear of melting the pin out of the form. 
Furthermore, when it becomes necessary to re- 
move the winding for change or for use in another 
rig, you can remove the winding with ease and 
safety so long as the brass rod is in place. 

— J. E. Dussault, VE2EV 


are prevent damage while soldering, VE3AOZ 
wraps watersoaked pipe cleaners around the 
pins of polystyrene coil forms or the leads of 
crystal rectifiers. 


(STONE who has disformed a polystyrene coil 
form during the soldering process will appre- 
ciate any suggestion that helps solve this problem. 
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One method of protecting the form and the pin 
alignment is to immerse the form in a shallow 
pan that has been filled with cold water and ice 
cubes. If the water extends up approximately 
\ inch above the base of the form, it will dissi- 
pate excessive heat as the soldering operation is 


performed. 
— Carlton T. Ross, W9ABA 


POLYSTYRENE MOUNTING BOARDS 


ACRE appearance can be lent to that 
new piece of gear by mounting capacitors 
and resistors In bank form. One quick-and-easy 
way of making these assemblies is to lay the 
components flat on a narrow strip of polystyrene 
and then curl the wire leads over the edges of the 
sheet. 

If the leads are then heated with a soldering 
iron — no solder, please — they may be forced 
down into the polystyrene as the latter melts. 
After the material has reset, it will maintain a 
permanent grip on leads of the components. 
Mounting holes for the finished assembly may be 
drilled at each end of the strip. 

— Roy R. Campbell, W4DFR 


PROTECTION FOR RESISTORS 
DURING SOLDERING OPERATIONS 


Seen composition resistors frequently undergo 
a change in resistance during soldering, and 
even though the resistor is not completely dam- 
aged, it may become unusable for the application 
on hand. The ordinary method of protection or 
heat dissipation that uses pliers clamped onto the 
resistor lead is inconvenient because it makes a 
one-handed soldering job necessary. 

A simple tool or heat-dissipating gadget that 
can be made up in a moment’s time is shown in 
Fig. 1-13. The clip is bent from a small strip of 
copper and its size will determine the rate of heat 
dissipation. To be most effective, it should be 


Fig. 1-13 — A copper-strip heat-dissipating clip as de- 
scribed in the text. - 


as large as space and component size permit, and 
should be clamped onto the lead close to the body 
of the component. It can be clamped in place by 
an alligator clip, which will tend further to in- 
crease the heat-dissipating ability of the device. 
The easy-to-make gadget will afford protection 
for crystal diodes, small capacitors, etc. during 
soldering. 
— George Grammer, W1DF 


LETTERING ON ALUMINUM 


sAumOUGE many amateurs are unaware of it, 
labeling of a permanent nature may be done 
with a fountain pen on unpainted aluminum 
panels and chassis. First wipe the surface clean 
with alcohol, thinner, or cleaning fluid. When 
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dry, moisten the surface slightly with a detergent 
solution (saliva will do). In most cases the surface 
will now take the lettering, but some experimen- 
tation may be needed to determine if you are on 
the right track. 

Allow the ink to dry thoroughly, and then 
apply a thin coat of clear nail polish to complete 
the job. 

— Neil Johnson, W20LU 


GANGING TOGGLE SWITCHES 


() eRe toggle switches may be ganged by 
the method shown in Fig. 1-14. Mount the 
switches side by side on the panel, and then join 
the switch levers with a slotted length of 34-inch 


Slot 3” Copper Tubing - 
wm esc. | 
1 Vg 4 ; % u 
| Lice 
END VIEW 


Fig. 1-14— A simple method of ganging two or more 
toggle switches for operating convenience. 


o.d. copper tubing. To do this, machine a 14-inch 
slot the full length of the tubing as shown in the 
end view. A hack saw will do the job, although 
it can be done better with more elaborate equip- 
ment. Now slide the copper tubing over all three 
switch levers. Fasten it by wrapping wire around 
the tubing on each side of the switch levers and 
soldering the wire to the tubing. 
— Allan H. Poe, W3RGN 


OGGLE-SWITCH contact resistance can be mini- 
mized by agitating the switch in carbon tetra- 
chloride for a short time. 


—WfLOP 


UTILIZING BURNT-OUT METAL 
TUBES AS CABLE PLUGS 


XCELLENT cable connectors can be made from 
tubes such as the 6H6, 6C5, etc. First, pry 

the metal shell loose from the base of the tube. 
Then remove the glass and metal components 
from the shell and unsolder the leads which 
connect to the base prongs. Drill a hole for a 
rubber grommet at the end of the shell and slip 
the grommet in place. After the cable has been 
passed through the grommet and the ends 
soldered to the base prongs, place the shell back 
on the base and crimp it securely in place with 
pliers or other suitable tool. 

— Peter Baghdararan, WN1YHU 
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“Q5-ER” MODIFICATION. . 


~ 


T you use a surplus BC-453 receiver as a 
‘“Q5-er,”’ the quality with headphone recep- 
tion may be greatly improved when the low- 
impedance output tap (300 ohms) is terminated 
in 300 ohms and the ordinary high-impedance 
’phones are hung across it. The response loses a 
broad peak near 1000 cycles and becomes essen- 
tially flat over the audio range. The same trick 
could be applied to the 4000-ohm tap if neces- 
sary. If the audio output of the BC-453 is fed 
to another amplifier, the resistor termination 
should also be included. 
— James M. Sharp, W6DMY 


CURES FOR ITV 


iB many instances hams find it impossible to use 
the 160-, 80-, and 40-meter bands because of 
“hash” radiated from near-by TV receivers. This 
hash originates with the horizontal oscillators 
operating at about 15 ke. and driving a flyback 
system of power supply operating as a Class B 
amplifier. Harmonics of the oscillator frequency 
are generated, and are radiated by the wiring of 
the receiver, appearing at 15-kc. intervals through 
the spectrum. 

To eliminate the interference it is usually only 
necessary to by-pass the high-frequency har- 
monics to ground. For example, in an Admiral 
model 30A1, a 0.01-ufd. 600-volt by-pass from 
the B-+ side of the plate loading resistor of the 
horizontal oscillator and a 0.05-ufd. 600-volt by- 
pass at ‘the output of the low-voltage power 
supply did the trick. 

In other cases it may be necessary to by-pass 
the a.c. line where it enters the set. A pair of 
0.001-ufd. 400-volt mica condensers installed 
with short leads from each side of the line to chas- 
sis should help. 

— John F. Gallagher, W2V AQ 


AM article on interference caused by television 
receivers published in the September, 1950, 
issue of Electronic Engineering (a British maga- 
zine) contains a clue worth passing along. 
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for the Receiver 


To reduce the annoying hash radiated by 
poorly shielded TV receivers, they recommend 
spraying the inside of the cabinet with a conduct- 
ing paint. Using shielding of this sort is not a new 
idea, but the application in reducing ITV is worth 
knowing about. 

— Charles B. Martin, W4PXS8 


IMPROVED TUNING RATE 
FOR RECEIVERS 


i you have sharpened the selectivity of your 
receiver to keep pace with the increased occu- 
pancy of the ham bands, you'll probably feel the 
need for a slower tuning rate. The sketch in Fig. 
2-1 shows one way to attach a vernier dial to the 
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Freceiver Panel 


Bandspread 
Tuning Shaft 


Drill to suit 
Vernier Dial 


Fig. 2-1 — Here’s an easy way to add that vernier dial 
to the bandspread tuning shaft of your receiver. 


bandspread tuning condenser of your receiver 
without drilling into the panel. An angle bracket 
is formed to fit under the front edge of the receiver 
so that the vernier dial can be applied. Most re- 
ceivers are heavy enough to hold the bracket in 
position without additional support, but if neces- 
sary, small self-tapping screws can be passed 
through the horizontal lip into the bottom plate 
of the receiver. 
— Robert J. Morrison, VO6VB 
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THE ANTENNA COUPLER HELPS 
THE RECEIVER, TOO! 


1,4 aes amateurs do not give adequate atten- 

tion to the most efficient means of coupling 
the receiver to the antenna. Where an antenna 
coupler is used, the antenna feeders are usually 
connected to the receiver by means of a single- 
pole double-throw relay in each feeder line, 
if balanced feeders are employed, or by a single- 
pole double-throw relay if coax is used. Some- 
times an untuned pick-up coil is coupled to the 
tuner tank coil. 

After completing a wide-range coupler with 
B & W type TVL coils, various means of coupling 
the receiver coax input to it were tried. The 
pick-up coil was tried because it offered flexibility 
for all-band operation with the possibility of 
eliminating costly relays. Because of the low- 
impedance coax input to the receiver, the pick-up 
coil, which was loosely coupled to the tank coil, 
required series tuning by a variable condenser. A 
100-vufd. tuning condenser was incorporated in 
the coupler, mounting it beneath the main chassis 
so as to be out of the direct field of the tank in- 
ductance and yet be conveniently adjustable 
from the front panel of the coupler by means of a 
knob. 

A small d.p.s.t. normally-closed relay opens 
the receiver antenna and B+ during trans- 
mitting periods. A small coax relay is preferable 
for the antenna switching. 

The advantages of this means of coupling the 
receiver to the antenna are obvious. The proper 
impedance match between antenna and receiver 
is readily obtained. The coupler tank is, as usual, 
tuned to the desired frequency. By adjusting the 
series variable condenser, the receiver input cir- 
cuit is tuned to the same frequency. The con- 
denser tuning is not critical and need not be 
varied over any one band. 

The relay is mounted outside the coupler hous- 
ing as indicated in Fig. 2-2. This is desirable as 
no supply lines enter the coupler housing and thus 
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Fig. 2-2 — A separate link and coax line is provided for 
receiver input. 


C; — 100-uufd. variable. 
Li — 3.5 Mc. — 35 turns, 13¢ inches long. 
— 7Mc.— 19 turns, 1 inch long. 
— 14 Mc. — 8 turns, 1% inch long. 
— 28 Mc.— 4 turns 3¢ inch long. 
All coils wound with No. 26 enameled wire, 114 inches 
diam. (National XR-6 forms). 
L2Cz— Usual transmitter antenna-coupler coil and 
condenser. 
Ki — D.p.s.t. normally-closed (coax type preferable). 
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no r.f. is induced in the relay-solenoid windings 
and possibly the supply lines. 

The appropriate receiver pick-up coil is 
plugged in place with the tank coil for the desired 
band. A combination arrangement can be con- 
structed in which the pick-up coil and tank in- 
ductance are integral so that both may be 
plugged in as a unit. 

With C; tuned to resonance, a gain of six § 
units has been observed over the nonresonant 
condition, or with the condenser shorted. 

— John J. Glauber, W38GQD 


INEXPENSIVE HIGH-CAPACITANCE 
VARIABLE 


Wen looking for a truly inexpensive high- 
capacitance variable condenser, don’t over- 
look the b.c. receiver field. Some of the dual- 
superhet tuning units offer a capacitance of 
approximately 400 yuufd. per section for a cash 
outlay of only a dollar or so. Sometimes, you 
even find these variables on the bargain counter 
— marked down to 29 cents! 
— John J. Schultz, W2EEY 
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BC-459A CALIBRATION CRYSTA 
FOR CONVERTER USE z 


NYONE who has the 8000-kc. calibration crystal 
from a BC-459A transmitter kicking around 
may be interested to know that it can be put to 
good use in a crystal-controlled 10/11-meter 
converter. When the crystal is operated at the 
third harmonic in the oscillator section of a con- 
verter, the resultant i.f. permits use of the calibra- 
tion of the main receiver with as simple a correc- 
tion factor/as ‘possible. Complete coverage of the 
28-Mc. band is had by tuning the receiver be- 
tween 4 and'5.7 Mc. and the 11-meter band will 
be tuned by the receiver range of 2960 to 3230 
kilocycles. 
— John W. Watson, W7GHB 


IMPROVING PERFORMANCE OF 
SURPLUS RECEIVERS 


A Pegs performance of some surplus receivers, 
notably the BC-348 and BC-342, can be im- 
proved by the following simple operations: First, 
replace all of the 0.01-ufd. by-pass condensers 
with new mica or ceramic units. The condensers 
in the original equipment look like mica con- 
densers because they are enclosed in a black 
bakelite case, but actually they are paper, and 
as they grow older they develop leakage sufficient 
to reduce the over-all performance of the receiver. 
Next, apply a liberal coating of “Lubriplate,”’ 
which is available in most hardware stores, to the 
bearings of the main tuning condenser, and — in 
the case of the BC-348 — to the gear train in the 
bandswitch. This will eliminate the tendency to 
instability that sometimes develops in these re- 
ceivers because of corrosion of the moving parts 
in the h.f. oscillator tuning mechanism. 
— Paul E. Griffith, W2SOY 
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BROADCAST-BAND COVERAGE 
WITH THE BC-348-Q 


1G. 2-3 shows the circuit of a simple one-tube 
converter that is useful in adding coverage of 
the standard broadcast band to the BC-348 or 
any other receiver that tunes to approximately 
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Fig. 2-3— Diagram of a simple converter used to 
provide broadcast-band coverage with the BC-348 and 
similar receivers. 


Ci, C2— Ganged tuning condenser, 365 yuufd. with 
cut-plate section. 

C3, C4 — 100-nufd mica. 

C; — 0.1-ufd. 200-volt paper. 

Ri — 20,000 ohms, 14 watt. 

T; — B.c. antenna coil (Meissner 14-2436). 

Te — Tapped oscillator coil (Meissner 14-1033). 

T3 — 456-ke. i.f. transformer (Meissner 16-5712). 


450 to 500 kc. Standard parts are used through- 
out, and construction layout is not critical. The 
power-supply requirements are small. Almost any 
source of 150 to 200 volts d.c. at a few milliam- 
peres and 6.3 volts a.c. at 0.3 amp. will suffice. 
— Victor Alfonst, W2VSU 


FURTHER IMPROVEMENTS 
IN THE BC-342 


Cee IMPROVED i.f. selectivity in this popu- 
lar surplus receiver results if the last two i-f. 
transformers are replaced with Millen type 62456 
units. It is necessary to cut the shield cans down 
if the receiver is to be replaced in its case after 
this modification, but it is a simple job. New 
spade lugs are bolted or riveted to the cut-down 
cans. 

In addition, it is necessary to remove 7 turns 
from each of the windings in the transformer, be- 
cause their tuning range must be moved a little 
higher to correspond to the 470-kce. crystal filter 
frequency. Litz wire is used in these coils, so care 
is required to assure a good joint when the leads 
are resoldered. 

After replacement, the transformers can be 
aligned by ear to the crystal frequency. Align- 
ment with a signal generator will be better, but 
it is not a requisite. The improvement will be 
quite obvious to anyone who has tried to combat 
QRM with the receiver in its original form. 

Another great aid in knifing through QRM can 
be obtained by tripling the apparent bandspread 
in the 7-Mc. range. This can be done with no 
tools except a small screwdriver. Set the band- 
switch to the 8- to 11-Mc. range. This range is 
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not used to cover any ham bands, but by turning 
the oscillator padder condenser on the rear of the 
set, 7 Mc. can be made to come in at the low end 
of the dial, where the rate of capacitance change 
is much slower than at the high (numerically 
speaking) end. This, too, can be done without the 
aid of a signal generator. First tune in 
a strong signal near 8 Mc. Turn the 
oscillator padder a little bit at a time 
until the signal shows up at 8.2 Me. 
Now peak the r.f. and mixer trimmers 
for maximum signal strength. Repeat this opera- 
tion several times until the original signal has 
been moved up to where the dial reads about 8.7 
Me. You will now find that the receiver will tune 
to 7 Me. when the dial is set near zero. A new cali- 
bration can be drawn on a crescent-shaped piece 
of paper and glued to the dial scale. It will take 
approximately eleven full rotations of the vernier 
dial to cover the 7-Mc. ham band, a big improve- 
ment. Most of the “‘expansion”’ will be found to 
have taken place at the low-frequency end of the 
range, where it is most needed. With the added 
selectivity gained by changing the if. transform- 
ers, this slower tuning rate will be a big help in 
spotting the weak ones. 

A minor change will be of help to those who 
like to use the b.f.o. to tune in single-sideband 
’phone signals. The tuning rate of the pitch con- 
trol is reduced by bending the rear rotor plate on 
the pitch-adjusting condenser away from the re- 
maining plates. Only slight adjustment is needed 
here to restrict the range of control to just cover 
the full audio range instead of considerably more. 
This will also be of help when the b.f.o. is used in 
conjunction with the crystal filter to get. single- 
signal performance. 

— Richard M. Smith, W1F TX 


ELIMINATING BACK-LASH IN THE 
BC-342 AND BC-348 


A is a simple matter to cure back-lash in the 
BC-342. This is done by tightening the screw 
which pushes against the end of the rotor shaft 
of the main tuning condenser. To get at this 
screw it is necessary to remove the shield cover 
which houses the oscillator circuit at the left end 
of the receiver. Remove the numerous machine 
screws which fasten the cover to the main chassis, 
tighten the screw, and the job is done. 
— K. G. Bucklin, W2CDP 


HE following method has been found to be a 

permanent cure for back-lash in the tuning 
mechanism of a BC-348 receiver. No major dis- 
mantling of the receiver is required, and the re- 
sults permit approaching the desired signal from 
either side of zero beat without missing the mark. 

Slip the chassis out of the case and stand it on 
end with the bottom of the chassis facing you and 
with the panel to the left. You will notice that 
the ganged tuning condenser is held in place with 
six screws, two at the bottom and four at the top. 
Loosen the two bottom screws slightly and one or 
two of the top screws. Using a screwdriver as a 
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“pry,” place it between the condenser frame and 
the panel, and with slight pressure bring the gear 
on the end of the condenser shaft and the worm 
on the dial-drive assembly closer together. The 
change in position will be slight, but will be 
enough to take up the play. While still holding 
the “‘pry,” tighten up on the holding screws. 

This operation will disturb the original calibra- 
tion somewhat, but it can be corrected easily by 
readjustment of the oscillator trimmers. 

— Norman E. Blackie, WGW NZ, ex-W1BXB 


MODIFYING TUNING RANGE 
OF THE BC-348 


r is a fairly simple task to modify the tuning 
range of the BC-348 to add the 10-meter band, 
and to obtain full bandspread of the 20- and 
40-meter bands. Bandswitch Positions 6, 5, and 
4, respectively, are used. 

Only in Band 6 is it necessary to change the 
coils in any way. On all other bands the changes 
involved are in the size of the padding and trim- 
ming condensers shown in Fig. 2-4, which repre- 


C3 
MAIN 
C Ce TUNING 


Fig. 2-4 — Basic tuning circuit used in the BC-348. By 
modifications described in the text, full bandspread of 
the 20- and 40-meter bands is obtained, and by also 
changing the coils of Band 6, 10-meter coverage is 
gained. 


sents the basic circuit used. Two and one-half 
turns are removed from each coil in Band 6, and 
the remaining turns are spaced evenly along the 
length of the coil form. The job can be done 
without removing the form, by unsoldering the 
bottom lead of the coil and taking off the required 
number of turns. In addition, 4 turns are removed 
from the coupling coil between the oscillator grid 
and the converter cathode circuit. Without this 
change, the oscillator is loaded too heavily and 
will not function properly. Again, the coil form 
need not be removed. 

Changes in the values of capacity needed are 
shown in the accompanying tabulation. The re- 
sulting tuning ranges obtained are as follows: 
Band 6 — 27,987 to 30,052 ke.; Band 5 — 13,395 
ke. to 14,405 ke.; Band 4 — 6963 ke. to 7347 ke. 
These frequencies were checked with a BC-221 
frequency meter. Greater tuning range can be 


¢: C2 C3 
25 wpfd.* 30 upid. 
25 wpitd.* 20 wutd. 


10 M., Band 6, Ose. 


10 M., Band 6, Other 
Stages 


20 M., Band &, Osc. 

20 M., Band 5, Other 
Stages 

40 M., Band 4, Osc. 

40 M., Band 4, Other 
Stages 


None 
None 


No Change 


No Change 
No Change 


No Change 


20 pptd. 
20 wytd. 


140 pufd. 
65 upfd. 


50 pufd.* 
50 wyfd.* 


395 putd. 
200 upfd. 


*Hxchange the 25-yufd. Band 4 padder with the 50-upfd. 
Band 6 padder. 
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obtained by increasing the value of C3. A signal 
generator and an output meter were used while 
values were adjusted until the ones were found 
that gave uniform sensitivity over the entire 


range. 
— Jack G. Hines, W5GAB 


REMEDY FOR HEATING-PAD QRM 


1% some time I had a bad case of QRM from a 
heating pad used in the house next door. After 
considerable investigation, it was found that the 
disconcerting racket could be eliminated only by 
by-passing each of the thermostats in the heating 
pad with small condensers. : 

To do this it is necessary to open the pad and 
solder 0.005-ufd. condensers right at the thermo- 
stat terminals. The new ceramic disk-type con- 
densers are ideal for the job because of their small 
physical size. They are wafer-thin, so their use 
does not introduce annoying lumps in the pad. 

Care must be taken to see that proper insula- 
tion is made of each joint so that the user will not 
be hurt by exposed wires. By careful placement 
of the condensers, the thermostats themselves 
can be used as mechanical guards for the rather 
frail condensers. 

Each manufacturer seems to have his own pet 
circuit for heat control in these pads, and as many 
as four thermostats will be found in some makes. 
By-passing each one has done the job to complete 
satisfaction here, and it is hoped that others 
plagued with this annoyance will have similar 
success. 


—0O. 8S. Keay, WOSJK 


CRYSTAL-CONTROLLED CONVERTER 
FOR 21 MC. 


4 pete circuit diagram of the popular crystal- 
controlled converter! that appears on page 
377 of the 1951 Handbook can be easily modified 
for 21-Mc. coverage by those who cannot tune 
the band with an existing receiver. When con- 
verted for 21-Mc. work, the unit employs a 7.09- 
Me. crystal operated at the fifth overtone, 35.45 
Me., thus enabling the full 21-Mce. band to be 
covered by a receiver that tunes 14.0 to 14.45 
Mc. Alterations that must be made to the original 
parts list of the converter are as follows: 

Ci — 25-upfd. variable. 

Ci, Cg — 25-pyfd. trimmer. 

Cu — 50-uyfd. trimmer. 

Li — 4 turns over cold end of Le. 

L2— 12 turns B & W 3007. - 


L4— 28 turns No. 22 cn 3%-inch slug-tuned form. 
Ls, Le — 13 turns B & W 3004; 3/16-inch space between 


windings. 
L7 — 8 turns B & W 3004, tapped 22g turns from crystal 
end. 


Ls — 26 turns No. 22 on 38-inch slug-tuned form padded 
with 3-80-yufd. trimmer. 


In the i.f. amplifier circuit of the converter 
(page 379, 1951 Handbook), Lz was changed to 
27 turns of B & W 3004 and was padded with a 
75-upfd. trimmer. Lz of the same circuit was 

1 The circuit for the converter referred to above also ap- 


pears on page 371 of the 1952 Handbook and in QST, Sep- 
tember, 1950. 
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changed to 5 turns wrapped around the cold end 
of Le. 

Although the converter took only a few hours 
to build, it has proven itself worthy of recom- 
mendation for 21-Mc. operation. In fact, the 
over-all performance of the converter-receiver 
combination is probably superior to that of any 
standard 21-Mce. receiver that already covers the 
new band. 

— Russel E. Martin, W3MFW 


SAVING BATTERY POWER 
IN PORTABLE RECEIVERS 


Be icias kink that will help save precious power 

in portable receivers is the use of germanium 
diodes, such as the 1N34, to replace a 6H6 or 
other dual-diode tube that requires filament 
power. The 1N34 diodes can be placed in the cir- 
cuit without disturbing the wiring of the set by 
the following simple method: 

Take an old tube base or an octal plug, and 
connect the anode lead of one of the diodes to Pin 
3, the negative lead to Pin 4. The other diode is 
connected between Pins 5 (anode) and 6. The 6H6 
may then be removed from its socket and the new 
diode gadget substituted in its place. 

This arrangement cannot be used in sets having 
series-parallel filament connections where the 
heater of the 6H6 is required to complete the cir- 
cuit, but will be satisfactory in other sets. If the 
6H6 is used with its two diode units in parallel, 

only one 1N34 will be required. 

— Charles Erwin Cohn 


MODIFIED B.F.O. CIRCUIT 
FOR THE SX-42 


pase c.w. performance of the SX-42 receiver can 
be improved materially by the changes illus- 
trated in Figs. 2-5 and 2-6. Before the modifica- 
tion was made, c.w. signals sounded meek and 
chirpy, and there was considerable “pulling”’ of 
the b.f.o. frequency when strong signals were 
being received. Revised methods 
of b.f.o. injection were tried, but 
none proved as effective as the 
change described below. 

In the original circuit, a 7A4 
triode serves the dual purpose of 
b.f.o. and f.m. tuning amplifier. 
The change consists of substitut- 
ing a 7G7/1232 pentode for the 
7A4, thereby gaining the advan- 
tages of using an electron-coupled 
oscillator. This resulted in less 
pulling, good stability, and the 
ability to tune through zero beat 
without any roughness appearing 
on the signal. 

The physical construction of the 
7G7 /1232 makes rewiring the b.f.o. 
circuit a simple operation. The 
only parts needed are the tube and 
a 2.5-mh. r.f. choke. No test equip- 
ment is needed, and the only read- 
justment necessary is that of the 
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b.f.o. transformer. The change in no way impairs 
the functioning of the tuning-indicator circuit. 

A step-by-step procedure for making the change 
is as follows: (1) Remove the two wires from Tie 
Pin 3 of the 7A4 socket. Do not disconnect the 
wires from each other. (2) Disconnect one end of 
the b.f.o. coupling capacitor, Cgo0, from Pin 5 of 


ORIGINAL CIRCUIT 


Fig. 2-5 — The original circuit of the combined b.f.o. 
f.m. tuning indicator circuit in the SX-42, 


the 6H6 a.m. detector. (3) Connect the loose end 
of the b.f.o. coupling capacitor, C’g0, to Pin 8 of 
the 6SG7 second i.f. amplifier with a short piece 
of wire. (4) Remove wire from Pin 2 and solder 
it to Pin 3 of the 7A4 socket. (5) Remove the C's 
shielded lead from Pin 7 of the 7A4 socket and 
solder it to Pin 2. (6) Connect Pins 4 and 5 of the 
7A4 socket to ground. (7) Connect the 2.5-mh. 
choke between Pin 2 of the 7A4 socket and the 
B-plus side of resistor Rg7. (8) Insert the 7G7/ 
1232 in place of the 7A4, set the ‘‘Reception”’ 
control to a.m., and tune the receiver to a carrier. 
(9) Set the c.w. ‘‘Pitch” control to zero, set the 
“Reception” control to c.w., and set a.v.c. switch 
to ‘Off.’ (10) Retune the b.f.o. transformer for 
proper zero beat by adjusting the tuning slug on 
top of 728, b.f.o. transformer. F~ 

— Lt. Wilfred N. Caron, USAF 
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B+ 
is SWoe, 250V. 


IMPROVED CIRCUIT 


Fig. 2-6 — Revised b.f.o.-f.m. tuning circuit in the SX-42. An electron- 
coupled oscillator circuit is substituted for the original triode oscillator. 
Wiring changes are much simpler than the diagram makes them look. 
The only added part is the 2.5-mh. r.f. choke. Symbol designations shown 
are taken from the original diagram. 
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ADDING AUDIO SELECTIVITY 
BY MECHANICAL MEANS 


ae gadgets shown in Fig. 2-7 attack the selec- 
tivity problem from an unusual angle, in the 
sound reproducer itself. 

The arrangement shown in sketch A might be 
termed ‘‘ A Soft Speaker,” for it utilizes a hearing- 
aid type receiver found in some varieties of war- 
surplus headphones. A closed-tube resonator is 
coupled to the receiver, forming a tiny folded 
horn. Suitable steps should already be incorpo- 
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Fig. 2-7 — Two methods of adding further audio selec- 
tivity are shown here. Both are extensions of the same 
principles involved in adding selectivity by means of 
the Q5-er and other sharp i.f. systems, but attack the 
problem from the mechanical side. 


rated in the receiver audio circuits to maximize 
the beat note that is most pleasing to the opera- 
tor. The length of the tube should then be cut 
to form a resonant air column at this frequency. 
The resultant build-up in signal at resonance is 
sufficient to make copying c.w. possible in a rea- 
sonably quiet room. Other signals are attenuated, 
aiding materially when severe QRM is present. 

If you are mathematically inclined, you can 
compute your own dimensions from simple physi- 
cal formulae, but a resonator constructed of 1- 
inch o.d. brass tubing 134 inches deep has been 
found generally satisfactory. A simple refinement 
would be to install a variable plug in the bottom 
of the tube so that tuning could be varied at will. 
If a rather low beat note is chosen it is possible 
to zero-beat out some adjacent channel signals 
while still retaining the air-amplification of the 
desired signal. 

— William Bruce Cameron 


Grown in sketch B of Fig. 2-7 is a simple reso- 
nant speaker system which forms an effective 
tone filter for the reception of c.w. signals under 
conditions of severe QRM. It consists of a loud- 
speaker closely coupled to a sealed resonant tube 
which acts as an attenuator for all except the 
frequency at which it is resonant. As a result, 
the bandwidth of the audio system is greatly 
reduced. 

The construction and method of assembly 
are shown in the drawing. A 3-inch diameter 
speaker is mounted as shown in a wooden box 
in which the only aperture is closed off by the 
cone of the ’speaker itself. The interior of the 
box is packed with cotton to avoid unwanted 
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box resonances. Care should be taken to avoid 
overpacking or the cone will not vibrate. 

A tube, 8 inches long and 4 inches in diameter, 
is sealed at one end and mounted over the 
speaker by means of three equally-spaced angle 
brackets. The open end of the tube should be 
raised 3% inch from the face of the box. The tube 
itself can be made of stiff cardboard or any other 
material that will not produce unwanted reso- 
nance due to its composition. In operation, the 
‘filter’? produces a marked reduction in back- 
ground noise, and has the property of making 
most signals sound ‘‘pure”’ in tone. The absence 
of any ringing effect is useful when weak signals 
are being copied, since their mark-space charac- 
teristics are not altered. 

— kh. Young, G3BTP 
(R.S.G.B. Bulletin, Feb., 1952) 


AUDIO-FILTER CONNECTION 


AY AUDIO FILTER is a very useful addition to 
most receivers, but. many of us hesitate to 
install one because it usually means that we have 
to dig into the wiring. If your receiver is equipped 
with a phonograph input jack, an audio filter 
may be connected without need for revamping 
the wiring of the receiver, and without impairing 
the original function of the phono input jack. 
To connect the audio filter, substitute a three- 
circuit jack for the two-circuit unit usually used. 
The connections are made as shown in Fig. 2-8. 


Audio 


Amp. 
bie : 
Liner onal 


<j 3-Circuit 
ae 
Tip Ring Sleeve 
Fig. 2-8 — Simple method of connecting an audio filter 
to a receiver with a minimum of effort. In the arrange- 
ment shown, the tip connection on the plug goes to the 
input to the audio amplifier, the ring to the input of the 
audio filter, and the sleeve to ground. 


This slight modification is so easy to make that 
none need hesitate to attempt it. Both the 
FL8A and “Selectoject” types of filters can be 
used with this connection. 

— C. Ray Wagner, W2FEN 


HUM REDUCTION IN THE HQ-129-X 


A RATHER high hum level in my HQ-129-X 
receiver was cured by the simple expedient 
of rotating the output transformer 90 degrees so 
that its core was no longer parallel to that of the 
power transformer. 

Only two small holes for mounting the trans- 
former need be drilled. The leads will still pass 
through the original set of holes. 

— William E. Buehrle, jr., WOGUN 
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SIMPLE AUDIO LIMITER 


N effective noise limiter that can be installed 
in almost any receiver in a few minutes’ 
time consists of a pair of 1N34A germanium 
crystals connected across the secondary of the 
last i.f. transformer. The crystals should be con- 
nected in parallel with opposing polarity. Clip- 
ping depth for the system is adjusted by the r.f. 
gain control of the receiver. 

I use the system principally as an ‘‘ear-saver”’ 
on break-in c.w., but it also performs effec- 
tively on ’phone signals. One of the nicest fea- 
tures is that it can usually be installed without 
necessitating the removal of i.f. cans or other 
components. 

— Ralph W. Stewart, W6KIR 


A LOW-COST 
AUDIO FILTER 


HIS UNIT is not intended for the amateur 

who is already using selective audio for c.w. 
reception, but rather for one who has considered 
building an audio filter but has put it off because 
he thinks a satisfactory audio filter is (a) too 
complicated, (b) too expensive, or (c) too time- 
consuming a project. 

The most convenient filter is one that requires 
connections only to the audio output of the re- 
ceiver; this means no power connections and 
therefore no tubes. In addition, for the most 
usable selectivity in c.w. work, the response 
curve of the filter should be reasonably broad at 
maximum, with steep skirts, as opposed to one 
that is sharply peaked. These requirements 
naturally sound like a bandpass filter, and a good 
bandpass filter suggests expensive high-Q toroidal 
inductors. I decided to see what could be done, 

junk-box style, with ordinary power-supply chokes. 
Considerable experimenting with two such 
chokes and a handful of assorted capacitors led 
to the arrangement shown in Fig. 2-9. The cir- 
cuit was designed to operate from the 4000-ohm 
output of a BC-348 receiver into a pair of head- 
phones of 15,000 ohms impedance. Other im- 


Output 


Fig. 2-9 — Circuit diagram of the audio filter. 
Ci — 0.1-ufd. paper. 
C2 — 0.01-ufd. mica. 
C3— 0.0015-ufd. mica. 
C4 — 0.015-ufd. mica. 
C; — 0.05-ufd. paper. 
Li, Le — 6.5-henry choke (Thordarson T-20C52). 
Si — S.p.d.t. toggle. 


pedance levels may require coupling transformers 
or a different design. The s.p.d.t. toggle switch 
by-passes the filter for normal reception. Fig. 
2-10 is a graph of the measured transmission 


TRANSMISSION LOSS—db. 
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Fig. 2-10 — Selectivity curve of the audio filter. 


loss, plotted in db. versus frequency. With the 
filter connected in the output of a BC-348 re- 
ceiver, it is difficult to determine whether the 
crystal is in or not; although the crystal selectiv- 
ity of the BC-348 is not extremely sharp, this test 
gives some idea of the effective audio selectivity 
of the filter. 

The peak of the filter response occurs at 550 
cycles. This frequency was chosen after operating 
for an hour one evening with a surplus FL8A 
filter. I may be alone in this, but a filter with a 
peak frequency as high as 1000 cycles conditions 
my ears to the point of hearing pienae with the 
receiver turned off. 

One precaution should be observed in building 
the filter. Even nominally identical chokes differ 
in inductance because of manufacturing varia- 
tions, and to obtain the best selectivity the two 
capacitively-coupled sections should be tuned to 
the same frequency by adjusting C2 or Cy. A 
suitable procedure is to connect the filter in the 
receiver output, tune in an unmodulated carrier 
with the receiver c.w. oscillator turned on, and 
rock the receiver tuning back and forth while 
trying slightly different values of either C2 or 
C4. A size will be found that will give the sharpest 
selectivity and the strongest tone at maximum. 
If either C2 or C4 is far from the correct value, it 
will be possible to detect two definite peaks. Tn 
addition, C2 and C4 may be increased or decreased 
slightly to shift the peak frequency to individual 
taste. 

There is nothing special about the particular 
chokes listed here; measured on an impedance 
bridge, they had an inductance of about 6.5 
henrys and a Q of about 12 at 1000 cycles, but 
half a dozen other filter chokes tested were found 
to have similar characteristics. Above all, the 
audio filter can be built and adjusted gin an 
evening, without recourse to anything but the 
junk box. 

— G. Franklin Montgomery, W3FQB 
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DIRECT-READING DIAL FOR THE HRO 


M*= HAMS find it inconvenient to have to 

refer to the calibration charts supplied with 
the coils of the HRO receiver. Shown in the 
sketch of Fig. 2-11 is a method of applying a 
direct-reading calibrated scale to the flange of the 
HRO dial. 


Screw hole 
3 required 


{ 
Can with half of 
the head filed away 


Cross section of dial 


Fig. 2-11 — Novel direct-reading calibrated scale for 
attachment to the HRO dial. 


A cardboard or lucite circle, slightly larger 
than the dial, is pierced with a hole that is just 
slightly less in diameter than the dial. Four con- 
centric circles are then scribed as shown in the 
drawing. It usually takes about four complete 
revolutions of the dial to cover a given amateur 
band with this receiver, thus one circle is avail- 
able to carry the calibration for each revolution. 

Key figures to indicate which of the various 
circles applies for a given dial setting are lettered 
on the ring in contrasting color. Any arbitrary 
system may be chosen. In the one illustrated, the 
numbers 20, 25, 30, and 35, lettered at 90-degree 
intervals around each of the four circles, are used. 
These correspond to dial readings of 200, 250, 
300, and 350 respectively. 

Thus, in tuning over the range from 28 Me. to 
29.6 Mc., the calibration data are lettered in the 
first circle until the dial has been turned through 
360 degrees. For the second dial revolution, the 
calibration is lettered in the second circle, and the 
key figure, obtained from the numerical dial read- 
ing at the start of the second revolution, is made 
to correspond. The same process is extended 
through the entire range. 

Separate scales may be made for each amateur 
band. They are attached to the dial by three 
screws as shown in the drawings. 

— Kenneth M. Sen, LUSEJ 
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BROADCAST COILS FOR THE HRO-50 


ROADCAST-BAND coils from earlier model HRO 
receivers can be used in the new HRO-50, 
but only after a slight mechanical modification 
has been performed. Trying to use the old coils 
without the modification described below is to be 
avoided, because they cannot be inserted in the 
HRO-50 without using force which may crack the 
ceramic brush board in the receiver. 
Fortunately, the modification is simple to per- 
form, as follows: (1) Remove the shield cans from 
the old coil set. These come off when the screws 
holding them are loosened. It is not necessary to 
remove the screws entirely. (2) Remove the three 
screws holding each of the coil assemblies in the 
shield. (3) Place one external (star) lock washer, 
such as General Cement No. 7350-H, between the 
coil assembly and the shield, under each of the 
three screws. These will act as spacers and will 
lower the contact points on the coil assembly 
enough to permit its safe use in the HRO-50. 
(4) Reassemble the coil units, first tightening the 
three screws holding the coil assemblies inside 
the shield, and then replace the shield. (5) Place 
the coils in the receiver and realign according 
to the instructions in the operating manual. 
— Ineut. John H. Parrott, jr., W5QOQ 


SUBBAND MARKINGS FOR HRO COILS 


ARKINGS which indicate the limits of the 
various amateur subbands can be easily 
added to coil assemblies such as those used with 
my HRO-7 receiver. Along the bottoms of the 
face plates for these coils there is a space, 4% inch 
wide by the length of the plate, occupied by the 
words ‘‘Band Spread.” Take a piece of 14-inch 
white adhesive tape having a surface texture that 
will take ink or pencil and apply it to this area. 
Now, mark off the edges of the subbands to line 
up with the slide-rule calibration just above. In 
addition to the markings which indicate the fre- 
quency limits of the c.w., phone and Novice sec- 
tions of a band, there is ample room on the tape 
for listing the type of service permitted, Al, A3, 

n.f.m., ete. 

— Harry Engwicht, W6HC 


SELENIUM-RECTIFIER AUDIO LIMITER 


Ce relay clicks, extra-loud hetero- 
dyne howls, etc., are deadened at the output 
of the HRO here at WIBDF by an extremely 
simple limiter consisting of nothing more than a 
pair of 115-volt 60-ma. selenium rectifiers. The 
rectifiers are connected in parallel with opposing 
polarity and this combination is in turn tied 
across the 500-ohm output terminals of the re- 
ceiver. The ’speaker is connected to the 8-ohm 


terminals of the output strip. 
— Kdgar Seeler, W1BDF 


CRYSTAL-FILTER CIRCUIT 


4 Ress circuit shown in Fig. 2-12 has been in use 
here to provide a flat response between two 
crystal frequencies. It is an adaptation of the 
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AV, 
_ Fig. 2-12— Crystal-filter circuit used at W3IUF. A 


_ modification of the Hammarlund filter, it permits a wide 
| range of adjustment with two crystals. 


Hammarlund SP type filter. A variable resistor 
in the tuned output circuit is used to adjust the 
shape of the ‘‘nose”’ of the response curve. It 
/ can be made to show double-peaked response by 
| increasing the resistance in the circuit. With the 
resistor in the zero position, the resulting curve 
has a rounded top, provided the circuit is tuned 
to the center frequency. Otherwise, double peaks 
of unequal amplitude are obtained. 

The original selectivity switch was modified 
to permit switching one or both crystals out of 
the circuit. Use of a.v.c. does not appear to 
change the response characteristics through 
Miller-effect detuning. 

It should be pointed out that conventional if. 
crystals are not suited for this application unless 
they are damped in some way. An exception is 
where the circuit is to be used for c.w. alone, 
when the resonant frequencies of the crystals are 
separated by only a few hundred cycles. 

— Harold M. Nickel, W3IUF 


SIMPLE CRYSTAL MARKER 
OSCILLATOR 


NY, aoe present-day communications receivers 
use two tuning dials, one to set the range 
and the other for bandspread tuning. Before the 
calibration on the bandspread dial is usable, the 
main tuning dial must be set accurately. A 
crystal-controlled marker oscillator is about the 
best way to do this. The circuit shown in Fig. 2-13 
is ideal for this purpose, because it can be built 
right into most receivers and turned on or off 
at will by a toggle switch mounted on the front 
panel. 


Fig. 2-13 — A marker oscillator that can be added to any 
receiver to provide a convenient way to set the main 
tuning dial to the right spot so that the calibration of 
the bandspread dial will be accurate. The value of Ri 
is 27,000 ohms, Re is 0.1 megohm, and S; is a s.p.s.t. 
toggle switch. 
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The 3.5-Mc. crystal found in some of the 
SCR-274N transmitters makes a good crystal for 
use in the circuit, although any 3.5-Me. unit is 
usable. The fundamental and harmonics of the 
oscillator make it usable as a band-edge marker 
for all bands through 28 Mc. 

— Myron C. Pogue, W7F KO 


IMPROVED TUNING RATE 
FOR THE SX-43 


AVA both a Q5-er and a sharp audio filter 
such as the FL8A are used with an SX-43 
receiver, tuning becomes quite difficult because 
the tuning rate is too fast, especially in reception 
in the 40-meter band. There is a simple way to 
ease this situation. First set up a marker oscillator 
of some kind on 7 Mc. (your transmitter VFO 
should be satisfactory). Then set the bandswitch 
to position ‘‘3A” instead of ‘'3.”’ Now set the 
bandspread dial to 7 Mce., as indicated by the 
dial marking. Tune in the marker signal with 
the main tuning dial, and then leave this dial 
alone, doing all further tuning with the band- 
spread dial. When set for 40-meter reception in 
this fashion, full rotation of the bandspread dial 
will cover only about 60 ke., giving a change of 
only 1200 cycles per dial division as compared to 
10 ke. per division when the bandswitch is set to 
position “3.’’ With this slow tuning rate the full 
benefits of the added selectivity gained through 
the Q5-er and the audio filter can really be 
appreciated. 
— R. 8S. Palmer, W4MFI 


INEXPENSIVE 455-KC. I.F. FOR 
SURPLUS RECEIVERS 


I HAVE a suggestion for owners of surplus re- 
ceivers who would like to obtain better selec- 
tivity at low cost. I would like to point out, 
though, that the increased selectivity is not any- 
where near that obtained using a BC-453 receiver 

as a Q5-er. 

With the advent of TV, many homeowners 
have large b.c. receivers that they no longer use 
and would be glad to part with for little or no 
cost. Quite a few of these receivers, like the one 
in use here, are large general-coverage sets with 
an r.f. stage, several i.f. stages and pretty good 
selectivity. e 

If the i.f. from the communications receiver 1s 
fed into the b.c. set either at the antenna termi- 
nals or at the mixer grid, the conversion to the 
lower i.f., usually 455 ke., gives quite an im- 
provement in selectivity. This is, of course, as- 
suming that the b.c. set will tune to the 1.f. of the 
surplus receiver. 

The hook-up used here consists of taking the 
signal from the third i.f. of a BC-348 and feeding 
it, through shielded wire, into the mixer grid of a 
Sparton model 1068 receiver. The only modifica- 
tions to the Sparton were the addition of a 
0.1-megohm resistor from the mixer grid to 
ground (this was necessary because the r.f. stage 
is not used), the installation of a closed circuit 
jack between the first audio and output for head- 
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phones, and the addition of a b.f.o. stage. 
I realize that this is not a new or novel idea. 
It was suggested to me by W3PID who uses a 
similar set-up. 
— Gordon R. Rugg, W3TX Y 


IMPROVED CIRCUIT FOR HOMEMADE 
S-METERS 


eye circuits that work on the plate or screen 
current of one or more variable-y tubes have 
the disadvantage that the meter readings are not 
linear in terms of decibels. This is because of the 
shape of the plate- or screen-current curve as the 
grid bias is varied. At small grid biases the slope 
is large and the meter is “‘sensitive,”’ but at some 


+250 


To high side of o 
AN.C switch 


Fig. 2-14 — Circuit for an improved homemade S-meter. 


fairly critical value of grid voltage, depending on 
the tube type, the slope becomes low and further 
increases in grid bias make very little change in 
plate current. The needle “hits a stone wall” at 
the signal level that represents about S9 in the 
average receiver. 

The bias voltage developed by the a.v.c. circuit 
is approximately a logarithmic function of the 
input signal voltage, and if it is applied to a tube 
whose plate current is directly proportional to the 
grid voltage a meter in the plate circuit will read 
according to a linear decibel scale. This system is 
used in at least one manufactured receiver but for 
clockwise indications requires a d.c. meter with a 
reversed movement. 

The circuit of Fig. 2-14 gives substantially the 
same results with the conventional meter move- 
ment. It uses the familiar bridge arrangement 
with a triode meter tube. The tube operates as a 
degenerative d.c. amplifier with the a.v.c. voltage 
applied to its grid. The reference current flows 
through the 56,000-ohm resistor and is-slightly 
under 5 ma. with a 250-volt plate supply. A 
meter range of 0-1 or 0-2 ma. is satisfactory. 

To adjust the system, pull the meter tube out 
of its socket or otherwise break the plate-cathode 
circuit so no plate current flows, and adjust the 
value of the resistor R across the meter until the 
scale reading is maximum. The value of resistance 
required will depend on the internal resistance of 
the meter, and must be determined by trial and 
error (the current is approximately 2.5 ma.). 


Then replace the meter tube, allow it to warm up, 
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turn the a.v.c. switch to “off” so the grid is 
shorted to ground, and adjust the variable re- — 
sistor (3000 ohms) for zero meter current. When 
the a.v.c. is ‘‘on,”’ the meter will follow the signal 
variations up to the point where the voltage is 
high enough to cut off the meter tube’s plate © 
current. This will occur in the neighborhood of — 
15 volts with a 6J5 or 6SN7GT, and represents a — 
rather high-amplitude signal. F 
The bridge circuit, while not exactly linear, is 
quite satisfactory from a practical standpoint. It | 
will handle a signal range of well over 80 db. The | 
meter cannot be “pinned,” because the maximum 
reading occurs when the tube plate current is — 
driven to zero, at which point further increases — | 
in a.v.c. bias cause no change. 
— George Grammer, W1DF 


S-METER CIRCUIT FOR BOTH A.M. 
AND S.S.B. SIGNALS 


EW amateur-type receivers provide for use of 

the S-meter when the set is tuned to an s.s.b. 
signal. Fortunately, this deficiency can usually be 
easily overcome by switching the indicator 
over to the audio circuit during s.s.b. reception. 
Fig. 2-15 shows how the arrangement has been 
applied to a National type NC-183D receiver. 

In the modified circuit, the S-meter terminals 
are connected to the center arms of a d.p.d.t. | 
toggle switch, S;. When this new control is set at 
the ‘‘r.f.”’ position, it ties the meter back into the 
original indicator circuit. When the switch is 
flipped to the “‘a.f.”’ position, it connects the me- 
ter to the output terminals of an instrument- 
type full-wave copper-oxide rectifier. The input 
side of the rectifier is connected in series with a 


calibration potentiometer, Re, and the secondary © 
of the output transformer, 7;. Naturally, the 
*speaker-transformer connections do not have to 
be disturbed when the modification is being made. 

If the receiver on hand does not employ a 
shunt across the S-meter, it will be necessary to 


Fig. 2-15 — Circuit diagram for the a.m.-s.s.b. S-meter. 


Ri — 1000 to 2000 ohms; see text. 
Re — 2500-ohm potentiometer. 
CR, — Instrument rectifier. 

M — Original S-meter. 

Si — D.p.d.t. toggle switch. 

Ti — Receiver transformer. 


add R, of Fig. 2-15 to the original indicator cir- 
cuit. This resistor prevents the a.m.-indicator 
circuit from opening up whenever the meter is 
switched over to the s.s.b. position. 

A calibration for the s.s.b. S-meter can be made 
most easily by comparing its readings with those 
obtained on a general-purpose test meter. Most of 
the latter have scales that are directly calibrated 
in terms of decibels. 


— Wayne W. Cooper, YNIWC/W6EWC 


| HOMEMADE TURNS COUNTER 


A SIMPLE and inexpensive turns counter that 

re may be used with roller-type inductors is 

| shown in Fig. 3-1. The assembly counts tenths of 

} turns as well as full revolutions and can be put 
| together for less than two dollars. 

The heart of the unit is a mileage reel salvaged 
from an automobile speedometer. The reel is 
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Fig. 3-1 — Drawing 
of the homemade turns 
counter. A, B, C and 
D are the viewing slot, 
mileage _ reel, ~ panel- 
bearing assembly and 
tape “build-up,” re- 
spectively. 
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bolted to the control panel just to the rear of a 
/ rectangular viewing slot. A panel-bearing assem- 
} bly, mounted below the reel, is used as a direct 
| drive for the roller inductor and as the drive shaft 
1) for the counter. The drive shaft is coupled to the 
| reel pulley by means of a dial belt (the type used 
| in b.c. receivers). Tape is wound around the drive 
} shaft to build it up to the diameter of the reel 
| pulley. Naturally, this “build-up” is essential if 


turns. However, the unit will give an arbitrary 
| scale for logging regardless of the drive ratio. 
. —Raymond C. Cotton, W1BTY 


| _BANDSPREAD FOR THE VFX-680 


Vaan of the Sonar VFX-680 exciter and 
| n.f.m. modulator may add much-needed 
| bandspread simply and inexpensively by attach- 
ing the grid-tuner vernier drive from one of the 
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for the Transmitter 


tuning units for the BC-375 aircraft transmitter, 
available in surplus. No modification of the ex- 
citer is required. 

Make up a ‘“‘U”’-shaped bracket 17% inches long 
and fasten one end under the cap screw at the 
lower right end of the exciter panel; the other end 
matches an existing tapped hole on the vernier 
and the shafts are then joined by a standard 
5%-inch-long coupler for 14-inch shafts. Attach- 
ment or removal requires only a few minutes. 
A chart may then be prepared showing the fre- 
quencies at various dial settings across several 
hundred easily-read dial divisions (200 for the 
14-Me. band) with excellent reset accuracy and 
minimum back-lash. 


— Fred W. Kinsey, W9DOQ 


TWO-BAND PI NETWORK 


SIMPLE method of switching a pi network for 
two-band operation is shown in Fig. 3-2. 
Constants shown are for operation on 7 and 14 
Mc., but the same principle can be applied to any 
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Fig. 3-2 — Circuit diagram of the two-band pi network. 
Ci, C2 — 600-nufd. mica. 
C3 — Plate tuning capacitor. 
C4 — 200-upfd. mica. 
Ii, L2 — 2 uh. 
Si — S.p.d.t. low-loss switch. 
two adjacent bands. In this particular circuit, 
the effective inductance is 4 uh. and the capaci- 
tance is 600 uufd. with the control switch, Sj, set 
at the 7-Mc. position. At 14 Mc., the inductance 
and capacitance are reduced to 2 wh. and 300 
uufd., respectively. 

— Capt. R. R. Hay, USN, W4LW 
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PROTECTIVE SWITCHING SYSTEM 


A Pe circuit shown in Fig. 3-3 eliminates the 
possibility of applying plate voltage to a trans- 
mitter before the filaments are lighted, a common 
hazard in most transmitter control systems. 


Fil. Trans. 


HSV. 


Fig. 3-3 — A novel switching system for the low-power 
rig. No matter which switch is thrown first, the filaments 
come on, and the second switch will then turn on the 
plate supply. Si and Se are double-pole single-throw 
toggle switches. ' 


With the connections shown the filament trans- 
former is energized, no matter which switch is 
thrown first. Whichever switch is thrown second 
will apply plate voltage. In the reverse operation, 
the first switch thrown OFF will turn off plate 
voltage, the second will turn off filament voltage. 

— R. L. Baldwin, W1IKE 


NEUTRALIZING KINK FOR 813s 


(Gas C amplifiers are usually rather easy to 
neutralize, but in some cases, such as the use 
of 813s in push-pull, the situation sometimes be- 
comes more complicated. Attempting to use these 
tubes in a Class B linear stage, I found it very 
difficult to neutralize them by ordinary means. 

After reviewing various neutralizing methods, 
I hit upon the scheme shown in Fig. 3-4. It has 
worked out to perfection in my case, and may be 
useful to others. 

My grid coil was coupled to the buffer stage by 
means of a coaxial line, and the output tank was 
coupled to a balanced 300-ohm line. I connected 


Fig. 3-4 — Neutralizing system for push-pull linear 
813s. Avbutterfly condenser is connected across the out- 
put link, and some of the voltage is then fed back to the 
grid. The position of the condenser determines the phase 
relationship and amplitude of the voltage fed back. 
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the output link to the stator plates of a differen- 
tial-type butterfly condenser of 100 myfd. per 
section as shown. The rotor was then connected 
to the inner conductor of the coaxial line in the 
grid circuit. Adjusting this condenser completely 
neutralized the stage for me, and it is now as sta- 
ble as a rock. To be used as a Class B linear stage 
it has to be! 
— Ward Jensen, WOTLE 


ALL-BAND NEUTRALIZATION FOR 
BEAM TETRODES 


pee purpose served by the circuit arrangement 
shown in Fig. 3-5 is to provide complete and 
noncritical neutralization of a single-ended beam- 
tube final amplifier on all bands (1.8 through 30 
Me. in my case). 

A standard 5-prong plug-in coil is modified 
slightly so that the tank circuit itself includes 
two-thirds of the original winding (you usually 
have to remove turns) and the remaining third is 
used to obtain a little out-of-phase r.f. for the 
grid circuit. A small 3- to 30-uufd. compression- 
type trimmer is mounted on the plug-in coil, con-. 
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3-30 wud. 

Trimmer 
Fig. 3-5 — Simple plug-in neutralizing condenser ar- 
rangement for beam-tube amplifiers. 


nected as shown, to provide the adjustment 
needed. Thus, just the right neutralizing adjust- 
ment for each band is automatically established 
when the coil is plugged in. Perfect stability is 
obtained on each band, a real bonus when one 
wants to preserve a soft keying characteristic 
developed in a preceding stage. 

Triode stages, being less power-sensitive, prob- 
ably do not need this treatment, as one setting of 
a single neutralizing condenser is usually ade- 
quate over the entire frequency range of the 
transmitter, but as anyone who has built a beam- 
tube amplifier will agree, it is mighty tricky to 
come out with maximum stability on all bands 
with only one neutralizing adjustment. The sys- 
tem shown here sidesteps the problem neatly, and 
has been used on a parallel-6L6 final stage with 
very gratifying results. 

— Rod H. Newkirk, WIVMW 


COMBINATION PLATE BY-PASS 
AND NEUTRALIZING CAPACITOR 


y oe plate by-pass capacitor used in an 
r.f. amplifier to provide a shorter return path 
for r.f. to cathode or ground has proved its worth. 
In most amplifiers a neutralizing capacitor is also 
required. Why not combine the two? 

Fig. 3-6 shows how this type of capacitor can 
be made of thin-wall copper tubing. The outer 
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section is an 8-inch length of 114-inch tubing fas- 
tened at one end directly to the chassis. The inner 
tube is a 74-inch length of 35-inch tubing held 
concentric within the outer tube by an insulating 
spacer at the top end and by a beehive insulator 
at the lower end. The inner conductor is a length 
of No. 10 hard-drawn copper wire which slides 


| 
J 


- Fig. 3-6 — Combination plate by-pass and neutralizing 
capacitor used by WICRU. 
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through the hole in the beehive insulator and is 
held centered in the 54-inch tubing by a porce- 
lain pillar insulator cemented to the wire’s top 
end. 

_ The beehive insulator projects up through a 
hole punched in the chassis and is fastened to the 
chassis by self-tapping sheet-metal screws from 
the bottom. 

Under the chassis the inner wire is held by a 
small copper alligator clip which is fastened to 
the grid wire coming from the opposite tube 
socket. Neutralizing adjustments are made by 
sliding the wire in or out of the plate or inner 
tube. After the amplifier is neutralized the extra 
length of the inner wire showing beyond the clip 
at the bottom can be clipped off, leaving an inch 
or so for future adjustments. 

— George D. Littlefield, W1CRU 


CURE FOR “TALK-BACK” IN THE BC-610 


i fee most instances where serious “chatter” or 
“‘talk-back”’ is experienced when the BC-610 
is used on ’phone, the trouble is caused by the 
overload relay, RY-5, and not by the modulation 
transformer, as is commonly supposed. The cure 
is effected by connecting a large capacity, 30 to 
50 wfd., across the relay. This may be done simply 
by connecting the condenser, which should be 
rated at 150 volts or more, from the center tap of 
T-6 to ground. 
— JK. Hall; jr.j WZKCT 


33 


QUIET OPERATION OF RELAYS 


pee clank and clatter of relays is both annoying 
and unnecessary. Most of the noise can be 
eliminated by the simple, effective method of 
mounting described below. 

The relay is mounted on a strip of discarded 
carpeting about 54, inch thick and somewhat 
larger than the bakelite base of the relay. Mount 
the relay equidistant from all edges of the carpet- 
ing by passing machine screws, with flat washers 
next to the heads, through the carpeting and the 
relay base so that the nuts and the lock washers 
will be against the base. Now take a second piece 
of carpeting the same size as the first and place 
it against the back of the assembly, sandwiching 
the heads of the machine screws between the 
two pieces. 

To fasten the unit to a chassis, cut two strips 
of aluminum about 14 inch wide and long enough 
to cover the full width of the carpeting, and use 
them as hold-down plates, one at each end of the 
carpeting. Pass machine screws through the alu- 
minum strip, the two layers of carpeting, and the 
chassis. 

As an example of the effectiveness of this sys- 
tem of mounting the writer uses two keying relays 
mounted in a metal box. They cannot be heard 
when wearing earphones, even though they are 
only a couple of feet away. 

— Rev. Joseph A. Terstegge, W9LQE 


MORE ABOUT THE GRID-PLATE 
OSCILLATOR 


Ginn the Petersen Radio Co. presented the 
circuit of the grid-plate oscillator in an adver- 
tisement that appeared in QST for June, 1951, 
the oscillator has become extremely popular. 
However, some of the fellows have experienced 
difficulty in making the performance of the cir- 
cuit live up to their expectations. Perhaps the 
following detailed report of my own experiences 
with the oscillator will be of assistance to many 
amateurs. 

In the circuit referred to above, Cy, and C2 are 
the grid-to-cathode and the cathode-to-ground 
capacitors, respectively. It has been found that 
the ratio of Cy to Ce, and also the total capaci- 
tance of the two in series, are fairly critical. If 
C, is too large, the crystal current will be high 
and the harmonic output will be low. If C2 is too 
large the output will drop off, and if it is too 
small the crystal current will be excessive and 
the circuit will continue to oscillate when the 
crystal is removed. 

The circuit, as shown in QST, is designed 
around a Type 6AG7 tube. Substitution of a dif- 
ferent type of tube will require a different value 
of total capacitance or a different ratio of Cy to 
Cy. In some cases both the total capacitance and 
the ratio must be changed. To obtain both maxi- 
mum harmonic output and minimum crystal cur- 
rent for a particular crystal-tube combination, it 
is advisable to use variable capacitors for the 
feed-back divider. A 3-30-uyfd. trimmer may be 
used for Cy, and C2 should have a capacitance of 
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100 uufd. or more. Ceramic trimmers may be used 
but their power factor is rather high. 

When adjusting the circuit, start with both 
capacitors at minimum capacitance and the crys- 
tal removed from the oscillator. The circuit will 
oscillate under these conditions and the capac- 
itance of Cy should be increased until oscillation 
stops. Now, with the crystal inserted and the 
plate circuit (C4L1) tuned to the third or fourth 
harmonic, adjust C, for a setting that gives maxi- 
mum output along with minimum crystal current. 
A slight readjustment of both C2 and Cj, in that 
order, will probably increase the output and de- 
crease the crystal current. 

The use of an r.f. choke in series with the grid- 
leak will reduce the loading on the crystal and 
may improve the activity of sluggish crystals. 
The grid choke should have a different induct- 
ance value than that of the plate choke (RFC2) 
to avoid low-frequency parasitics. 

A second look at the grid-plate circuit will 
show that it is nothing but a Colpitts with the 
crystal replacing the usual tank coil. If the crys- 
tal is replaced with a coil, preferably slug-tuned, 
and a blocking capacitor is inserted to prevent 
shorting out the grid-leak, this circuit will oper- 
ate as a Colpitts with frequency stability deter- 
mined by the LC ratio of the new inductor and 
the effective capacitance of the series-connected 
feed-back capacitors. This provides a handy way 
of hitting a frequency for which a crystal is not 
available. 

— Richard B. Jeffrey, W8SGDC 


[Ep1tor’s Note: Additional data pertaining to the keying 
of the grid-plate circuit are presented in ‘‘ Crystal-Controlled 
Oscillators,’’ QST, March, 1950.] 


HOMEBUILT SHIELDED LINK 


T Is a simple task to build your own shielded 
link from the shield braid removed from a 
short length of coaxial cable, as shown in Fig. 
3-7. First cut a length of braid to correspond to 


Solder end of braid to 
keep ends in place 


Solder and tape 
inner conductor 
Solder braids and 
end of link here 


Fig. 3-7 — W9MUR’s method of maine shielded links. 
Note that one end of the shield braid is left “floating,” 
while the other is soldered to the coaxial cable. 


the circumference of the desired link. Remove the 
inner conductor and the polyethylene dielectric, 
and then push on the ends of the braid to make 


it about half as long and twice as large in diameter - 


as it was to begin with. In this form, it is easy 
to thread the required number of turns of insu- 
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lated wire through the braid to form the link 
winding. 

One end of the braid can then be opened up 
for about 1% inch to provide means for joining 
it to the braid of the coaxial line that runs to 
the output terminal of the transmitter. One 
end of the insulated wire is soldered to the inner 
conductor of the coaxial cable, and the other end 
to the point where the two shield braids meet. 
Stretch the braid over the entire link coil and 
form it to the desired shape. Cover the entire unit 
with a winding of cellulose tape and mount it on 
a Swinging-arm assembly. 

A six-turn link constructed in this manner has 
been in use for 75-meter operation at W9MUR 
for quite some time, with excellent results. 

— Richard C. Vail, WOMUR 


COMBINED OUTPUT CONTROL AND 
SCREEN-PROTECTIVE CIRCUIT 


B’ Now the use of a 6Y6G or a 6V6 as a screen- 
protecting device in tetrode stages is well 
known. The circuit shown in Fig. 3-8 makes use 
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Fig. 3-8 — A combined screen-protective and output 
control circuit. 


Ci — Normal coupling condenser (100 uyufd.). 
C2 — 100-yyufd. mica. 

C3 — Screen by-pass (0.01 ufd.). 

C4 — Plate tank condenser. 

C; = 0.001-yfd. mica. 


* Ri — Normal grid-leak (22,000 ohms, 1 watt). 


R2 — 0.1 megohm, 4 watt. 
R3 — 4-megohm potentiometer. 
R4 — Screen resistor (50,000 ohms, 25 watts). 


of this device plus the added feature of output 
control. It will be found most useful in cases 
where a tetrode, such as an 807, is used in the 
driver stage for a final amplifier that requires 
carefully-adjusted grid drive. 

In operation, the 6Y6G draws maximum plate 
current when excitation is removed, as when the 
oscillator, or any earlier stage, is keyed. This 
reduces the screen voltage on the 807, and limits 
its plate dissipation. When excitation is applied, 
screen voltage is controlled by the potentiometer, 
and it can be set at whatever value is required for 
the amount of output needed. The potentiometer 
is part of a voltage divider across the bias voltage 
applied to the grid of the 6Y6, thus controlling 
the flow of plate current in the tube. If desired, 
the potentiometer can be set so that the 6Y6 
remains cut off during periods of excitation, re- 
sulting in full output from the 807. It can also be 
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set to permit some plate current to flow in the 
6Y6 at all times, so that screen voltage is reduced 
slightly during key-down periods, but not to the 
extent that it is lowered when the key is up. The 
result is a really flexible control system that fits 
many needs for controlled output without circuit 
complications. 
— Ed Roller, W1ORP 


LOW-DRIFT CONDENSERS 
FROM BC-375-E 


HE low-frequency BC-375 tuning unit, TU- 

26B, 200-500 ke. range, contains many high- 
quality high-voltage mica condensers, among 
which are two special types having a very low 
temperature coefficient, especially made for use in 
frequency-determining tank circuits. The capac- 
itance and temperature coefficient have been 
individually measured and stamped on each one. 
The nominal capacitance is 400 uyfd., a useful 
value for VFO tank circuits. In my case, it was 
the exact value needed, which led to inquiry 
about its characteristics. The answer was a pleas- 
ant surprise, since the list price is about $12 
each. This is the Cornell-Dubilier type 641-15AH, 
the only one for which I have any information, 
although apparently similar ones are made by 
Sprague and Sangamo. Substitution of one of 
these tuning-unit condensers for an equal-capaci- 
tance silvered mica unit in my VFO reduced 
total warm-up drift from about 400 cycles to 
_ 100 cycles. 
— R. V. McGraw, W2LYH 


CAPACITANCE OF BC-375-E TUNING 
CONDENSERS 


Abs, following tabulation, gleaned from an obso- 
lete U. 8. Army manual, lists the capacitance 
ranges of various condensers found in the tuning 
units of the BC-375-E. The part number can be 
found stamped on the end plate of the condenser. 
The condensers are listed according to the num- 
ber of the tuning unit in which they are found. 
Capacitances are in uyfd. 

In addition, each tuning unit contains two 
identical neutralizing condensers. The range of 
these is from 26 to 19 uyufd. 

— W. E. McCormick, W5KMA 


Part No. 


P-7761569P2 
T-7660443P6 


P-7761569P3 
T-7660443P1 


P-7761569P4 
T-7660443 P2 


P-7761569P5 
T-7660443P7 


P-7761569P6 
T-7660443P3 


P-7761569P7 
T-7660443P4 
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SAFETY INTERLOCK FOR 
CABINET RACKS 


a Bias sketch shown in Fig. 3-9 is a simple, inex- 
pensive method of making it impossible (or at 
least difficult) to open a cabinet rack without 


Enclosed Cabinet Rack 


\ 
Rubber-Covered 
Flexible Cord 


Be 
Male A.C. 
Chassis 
A cae 


AW | 
ist la 
SJ ik 


Female AC. 
Cable Connector 


Fig. 3-9 — Here’s an inexpensive interlock system de- 


vised by W2PFJ. 


killing the power first. Terminate all transmitter 
a.c. Supply leads at a male chassis connector in 
the side of the rack near the back, as shown. 
Feed this connector with a convenient length of 
heavy rubber-covered cord clamped across the 
door, with a female connector on the end of the 
cord. Leave only enough excess cord here to make 
the connection when the door is closed. The rest 
of the cord should be clamped down the hinged 
corner of the cabinet, leaving a small loop at the 
turn so that the door can be operated without 
undue flexing of the cable. It will then be impos- 
sible to open the door without first unplugging 
the power cord. 
— R. M. Girdler, W2PFJ 


21-MC. OUTPUT 
FROM THE 813 RIG 


T 1S a very simple matter to obtain 21-Mc. out- 
put from the single-813 transmitter described 
in July, 1951, QST and in the 1952 edition of 
The Radio Amateur’s Handbook (page 179). All 
that is needed is a new coil for the 6V6 driver 
plate circuit. We used 414 turns of No. 14 enam- 
eled wire spaced to occupy 1 inch of a 114-inch 
diameter coil form (National XR-5). This coil 
resonates at the low end of the band with about 
20 per cent of the capacity of Cs in use, and per- 
mits the stage to be operated as a tripler from 
the 7-Me. output of the 6AG7 oscillator stage. 
The 813 stage uses the same coil as that speci- 
fied for use at 14 Me. It resonates at 21 Mc. with 
the main tuning condenser set close to the low- 
capacity point of its range. 
— Richard M. Smith, W1FTX 
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CLAMPER-TUBE TROUBLES 


Cee instances of improper transmitter op- 
eration have been reported by stations using 
the convenient clamper-tube arrangement shown 
in Fig. 3-10 to eliminate the need for fixed bias in 
a tetrode amplifier. The operation of this circuit 
has been described previously. 


CLASS-C_ AMP 
807, 813, 4 -I25A, etc. 


Fig. 3-10 — Method of insuring proper operation of a 
*tclamper” tube. A good r.f. by-pass is added at the grid 
of the 6Y6, and a parasitic choke is inserted in its plate 
lead. Leads designated “A,” “B,” and “‘C” should be 
kept as short as possible. The by-pass condenser Ci 
should be about 470 yuufd., and the r.f. choke RFC: 
suitable for the frequency of whatever parasitic is en- 
countered in the 6Y6 stage. 


In most cases, difficulty is encountered only 
when the transmitter is operated in the 28-Mc. 
band. The symptoms vary, but in general all may 
be traced directly to the presence of r.f. at the 
grid of the 6Y6 clamper tube. A good mica by- 
pass installed right at the grid of the tube as 
shown in Fig. 3-10 usually solves the trouble. 

Less common troubles include parasitic oscil- 
lation in the 6Y6 circuit itself. The frequency is 
apt to be anywhere in the v.h.f. range, but in at 
least one case it was right in the middle of TV 
Channel 6, resulting in a weird case of TVI where 
interference was present only when the key was 
open! These parasitics yield to the usual treat- 
ment of inserting an r.f. choke such as the Ohmite 
Z-144 or Z-50 (depending on the frequency of the 
parasitic) right at the plate connection of the 
6Y6. It may be significant that in cases where 
parasitics were encountered, the clamper tube 
was installed in the power-supply chassis instead 
of close to the amplifier tube. Thus, short leads 
seem to pay off again. 

— Richard M. Smith, W1FTX 


TETRODE CIRCUIT FOR CLAMPER TUBES 


ASS Bas and very practical idea was re- 
cently suggested by W2SGJ, using a minia- 
ture tube (6AK6, 6AQ5, etc.) connected as a 
tetrode in the protective circuit for a screen-grid 
amplifier. After trial, we can safely say that for a 
given tube the arrangement provides more effec- 
tive clamper action than does the more commonly 
used low-» triode circuit. Referring to the char- 
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acteristics of a pentode or a tetrode tube, it will 
be seen that the plate current is more dependent 
on screen voltage than it is on plate voltage. 
Therefore, if the screen voltage of a multigrid 
tube is maintained as some suitable value, the 
normal plate current of the tube will not be too 
greatly affected by reduced plate voltage. Natu- 
rally, this feature is ideal for clamper-circuit op- 
eration because it means that the protective cir- 
cuit will continue to draw heavily through the 
screen-dropping resistor even after the plate 
voltage (screen voltage for the r.f. amplifier) has 
been reduced to a very low value. 

Fig. 3-11 is the schematic diagram of a clamper 
circuit which uses a Type 6AQ5 tube. The circuit 
differs from the standard low-u triode layout in 
that the screen of the tube is fed from a fixed 
voltage source. Ri, Re and RFC, are all normal 
r.f. amplifier components. The voltage applied 
to the screen grid of the 6AQ5 may be obtained 
from the screen circuit of one of the exciter stages 
or it may be taken from the low-voltage supply 
through a dropping resistor. In any event, the 
applied voltage must be less than the value which 
will cause the screen-grid dissipation rating to 
be exceeded. A potential of approximately 130 
volts appears to be maximum for the 6AQ5. 

It is logical to assume that the sereen-grid 
voltage for the tetrode clamper could be obtained 
from the amplifier high-voltage supply if the 
latter is one of the low-power jobs. If this system 
is employed, it may be necessary to tap the screen 
onto a voltage divider connected between the 


TO AMP. 
SCREEN 


TO AMP. 


TO AMP. 
CONTROL GRID PLATE 


Ri 


+HV, 


Fig. 3-11 — Circuit diagram of the tetrode clamper 
using a miniature tube. 


= = SG, 


h.v. supply and ground. A simple series-dropping 
resistor may be used between the supply and the 
screen if the voltage does not rise too high when 
the clamper tube is cut off. 

The above circuit will be of special interest to 
anyone who wants to clamp a 6146 —a tough 
tube to hold down. The writer has used both the 
6A K6 and the 6AQ5 to clamp a 6146 to 15 ma. 
when the amplifier was operating with 360 volts 
on the plate. Under the same conditions, a con- 
ventional triode clamper held the current to no 
less than 100 ma. 

— R. B. Haner, W2F BA 


[Eprror’s Note: Here in the ARRL lab we found that the 
6AQ5, operated as a tetrode clamper, will draw approxi- 
mately 30 ma. plate current under the following conditions: 
Ep — 500 volts; plate-dropping resistor — 15,000 ohms; 
Esg — 130 volts; Isg —13 ma.; Hog — 0 volts.] 
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SIMPLIFIED BIAS CIRCUIT 
FOR CLASS-C AMPLIFIERS 


Boe circuit shown in Fig. 3-12 is a simple means 
of obtaining operating bias for tubes such as 
the 304-TL which require relatively large bias 
voltage at more grid current than it is convenient 
to furnish through the usual small bias pack. 

A tetrode, such as the 6L6 or 807, connected as 
a high-» triode (both grids tied together) is used 
as a cathode follower. Bias voltage for the Class 
C stage is then obtained from the voltage drop 
through the cathode follower. In key-up condi- 
tions (when no grid current is being drawn by the 
Class C stage) the bias furnished by the small 
power pack keeps the final amplifier cut off, and 
the bias on the cathode follower is then adjusted 
to cut-off by means of potentiometer R;. When 
the key is closed, the Class C stage draws grid 


To Grid 
o of Class C 
Amplifier 


Fig. 3-12 — A simplified biasing arrangement for tubes 
such as the 304-TL. A cathode follower, biased to cut-off 
under key-up conditions, takes the place of a heavy- 
duty bias supply. Ri should be a 0.5-megohm potenti- 
ometer, and Re2 about 0.25 ‘megohm. 


current through the cathode follower, which must 
be rated to handle the power consumed in the 
grid circuit (grid current X bias voltage). In my 
own application, the 304-TL runs at a kw. input, 
with 90 ma. grid current and — 280 volts bias. 
Two 6L6s in parallei handle this situation nicely. 
The supply voltage must be greater than the 
bias required by an amount sufficient to bias the 
cathode follower to near cut-off under key-up 
conditions. When the key is closed the output 
voltage will change by the amount of change in 
the cathode-follower bias necessary to pass the 
load current, but the drain on the supply is very 
small, being about 1 ma. in the set-up described 
above. Thus, the need for an expensive well- 

regulated bias source is eliminated. 

— George H. Nibbe, W6EBES 


ANOTHER CLAMPER-TUBE KINK 


Bee bleeders on the high-voltage sup- 
ply are not necessary when a clamper tube 
is used on the final amplifier tube. The rig here, 
which has an 813 final with a 6L6 clamper tube, 
draws 50 ma. residual plate current. This key-up 
drain exceeds the requirements for good voltage 
regulation, so the big bleeders were removed from 
the power supply and replaced with a series of 
1-watt carbon units adding up to about 200,000 
ohms. This serves as a protective bleeder, de- 
creases the load on the power supply, raises the 
supply voltage a bit, and saves a few pennies on 
the electric bill. 
— Phil Grover, KL7 ABF 
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TIPS ON USING THE 6BQ6-GT 


HIS tube, which is being used frequently lin 

ham shacks because of its low cost-vs.-power 
ratio, has a 4-amp. heater, the top of which is 
only about 14 inch below the plate cap. Good 
ventilation is required, therefore, to avoid loosen- 
ing of the plate cap. Ceramic plate connectors 
should be avoided, and instead the solid metal 
type should be used. 

The basing arrangement of the tube leaves Pin 
3 blank. This makes it possible to wire transmit- 
ters with the plate lead connected to Pin 3 as 
well as to the plate cap. Thus, in emergencies, 
other tubes, such as the 6V6, 6F6, and 6L6 may 
be plugged in and used. 

— Nelson Bigelow, jr.,. W1RVV 


CONVERTING 28-VOLT D.C. RELAYS 
FOR 6-VOLT OPERATION 


re convert the small 28-volt relays used in 
most ARC-5 and 274-N receivers and trans- 
mitters for 6-volt d.c. operation, remove all of the 
wire from the spool or spools and rewind them 
with No. 32 enameled wire. 

By improvising a stand on which a spool of No. 
32 wire can rotate with the pull, and by placing 
the spool to be rewound in the chuck of a drill 
press, the whole job can be done in less than five 
minutes. A long No. 6 machine screw in the base 
of the replay spool facilitates its placement in the 
chuck. 

— Arthur Worsnop, W2WBH 


TV RECEIVER FRONT ENDS 
AS HARMONIC CHECKERS| 


N inexpensive method of checking transmitter 
harmonic radiation is available now that mail 
order houses are offering TV receiver front ends 
for less than $10.00. The TV tuner is used in 
broadband-converter fashion, its output feeding 
the regular station communications receiver. 
which is tuned over the if. range 21 to 25 Me. 
The effect of adjusting harmonic traps or sup- 
pressors may be readily observed by watching 
the communications receiver S-meter. A length 
of shielded wire, with four to six inches exposed 

at the far end, makes a good probe. 

— W8LMV 


MODIFIED SWITCHING CIRCUIT FOR 
THE ELMAC TRANSMITTER 


nN delivered, the 3-band Elmac transmitter 
does not include a switch for cutting off the 
audio tube filaments during c.w. operation of the 
rig. However, the manufacturer does wire the 
filament circuit so that a control for this purpose 
may be added. Recently, when this addition to 
the rig was being considered, it was decided that 
the new switch could be mounted on the panel 
just to the right of the power-amplifier on-off 
switch. Furthermore, it became apparent that a 
little more input to the amplifier could be ob- 
tained by rerouting the high-voltage | wiring 
around the secondary of the modulation trans- 
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former whenever the transmit- 
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“B A 


AUDIO RF. 
HEATERS HEATERS 


ter was switched to the c.w. TO AMPLIFIER 
*,e 4 
position. TO AMPLIFIER 
Section A of Fig. 3-13 shows 
art of the original Elmac CM. POWER ~ 
Pp 8 POWER- AMPLIFIER 
schematic, and B shows the AMPLIFIER ON-OFF SW. 
ON-OFF SW. 


revamped circuit that uses a 
d.p.d.t. toggle switch to handle 
the filament and the high-volt- 
age switching. Notice that S 
disconnects the secondary of 
the modulation transformer 
when the switch is snapped to 
the c.w. position, and that it 
turns on the audio filaments 
only when set at the phone 
position. Of course, the original 
filament on-off switch remains 
in the circuit. 

The compactness of the 
transmitter makes it difficult to 
do any soldering at the switch 
terminals after the latter has 
been mounted on the panel. 
Therefore, it is advisable to 
equip the switch terminals with *° 
2-foot wire leaders before the unit is mounted in 
place. 
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— William G. Grella, W1DKR 


A VFO COUPLING AMPLIFIER 


Que in Fig. 3-14 is the circuit for a foolproof 
VFO coupling amplifier which utilizes the 
existing crystal oscillator, part of its circuits, and 
requires no extra coils nor tuned circuits, and no 
switching. It is about as simple a system as you 
could want, and it won’t go into self-oscillation. 
About the only extra part required to install it in 
your transmitter is a ceramic octal socket. 
While it isn’t evident from the schematic dia- 
gram, the system uses a 6L6 connected as a high-u 
triode in a grounded-grid amplifier circuit with 
the VFO input fed into the cathode. The connec- 
tions shown in the diagram will result in this cir- 
cuit. Note that a direct connection is made be- 
tween the grid of the crystal-oscillator tube and 
Pin 6 of the added VFO coupling-tube socket. 
This pin is a blank for the 6L6 tube, and thus 


VFO Coupling 


Xtal Osc. 


Fig. 3-14 — A VFO coupling stage that can be added to 
almost any crystal oscillator. A second octal socket, 
wired as shown, is used to convert the crystal-oscillator 
stage to a grounded-grid amplifier. 
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Fig. 3-13 — A before-and-after wiring diagram of the filament circuit for 
the Elmac transmitter. Si is a d.p.d.t. toggle switch. 


Pin 6 of the socket is used along with Pin 4 for 
the crystal socket. When crystal-controlled op- 
eration is desired, plug the crystal into Pins 4 and 
6 of the VFO coupling-tube socket and tune in 
the normal fashion. For VFO operation, remove 
the 6L6 crystal oscillator tube from its socket, 
and the crystal from the VFO coupling-tube 
socket. Put the 6L6 in the VFO coupling-tube 
socket, fire up the VFO, and tune the plate circuit 
to resonance. It’s as simple as that, and you need 
have no fear of the 6L6 oscillating, whether you 
work it straight through or as a doubler. 

Note that the d.c. return for the cathode circuit 
of the VFO coupling tube must be completed 
through the coaxial link line used between the 
VFO and the rig. In other words, a low-impedance 
link with one side grounded is called for in the 
VFO unit. 

—R. L. Tester, W6Y VO, exc-W8WMP-W9FAI 


AN AUTOMATIC TRANSMITTER 
TURNER-ONNER 


AX MANY operators know, the need for sleep 
during the latter parts of SS and DX con- 
tests cuts down on a fellow’s efficiency. My 
decreased effectiveness shows up in a particularly 
serious way — sometimes after finishing a call I 
find that I have forgotten to turn on the power 
switch. Too much of that can really cut down 
one’s score, since I am not an accomplished telep- 
athist. Down through the years the condition 
has been getting worse instead of better, but I 
now have a solution and I pass it along for anyone 
else who might find it useful. 

Fundamentally, the circuit was designed for 
commercial equipment as a power-failure con- 
trol.’ In high-power transmitters, filament power 


1. 8. Patent 2448371. 
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Fig. 3-15 — A commercial circuit for protecting trans- 
mitter tubes from line-voltage failures that serves as 
the basis for the “automatic transmitter turner-onner.” 
The a.c. relay, K, will close immediately after a short 
power failure, jumping the time-delay circuit and turn- 
ing on plate power, only if Ci has not discharged below 
a certain level. If the voltage at the arm of Rj is too low 
when the power resumes, it is necessary for the time- 
delay relay to recycle. 


must be applied some little time before the plate 
power, to provide tube protection. In case of a 


power failure, it is desirable to return to the air 


as soon as possible. Provided the power outage 
does not exceed a certain time, it is permissible 


ape 


Power 

Control 

Fig. 3-16 — The a.t.t.o. circuit. The setting of Ri deter- 
mines the “hold-in” time of Ky. 

C; — l-yfd. paper, 200 volts. 

Ri — 1-megohm potentiometer. 

Re — 1 megohm, 4% watt. 

R3 — 10,000 ohms, 2 watts. 

Rs — 1000 ohms, % watt. 

K,; — Low-current (6 or 7 ma.) relay. See text. 
Si — S.p.d.t. toggle. 


to throw on both plate and filament voltages 
simultaneously. However, if there is too long a 
power failure, it is then necessary to recycle and 
use the standard filament time delay. In its orig- 
inal form, Fig. 3-15, the circuit was used across the 
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Fig. 3-17 — The circuit modified for 
relay keying of the oscillator. Con- 
stants are the same as Fig. 3-16, ex- 
cept as below. 222 
Co — 8 ufd., 250 volts. 
Ke — D.c. keying relay. Use series 

e dropping resistor if necessary. 
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power line. In normal operation, Ci is charged 
through V;. This puts a positive voltage on Vo, 
and V»2 draws plate current, closing the relay. 
One set of relay contacts shorts out the time-de- 
lay relay contacts. If a power failure occurs, the 
relay opens up and the charge on Cj starts to leak 
off through A. If power returns before the voltage 
on C; drops too much, the relay will close, short- 
ing out the time relay. If, however, the off time 
is too long, there will not be enough charge left in 
C1, V2 cannot conduct, and the filament time- 
delay relay will have taken over. Resistors R3 
and R, make up a voltage divider to furnish bias 
voltage for Vo. Re is a high resistance that limits 
the grid current to V2 and also lengthens the dis- 
charge time. The potentiometer, Ri, actually 
sets the outage time that the circuit will handle, 
a maximum of two or three seconds in this case. 

The circuit of Fig. 3-15 can be used in any ham 
rig using filament time delay. However, a very 
slight modification provides automatic transmitter 
turn-on. A.t.t.o. works like this: When the rig is 
first keyed, the transmitter power is turned on 
and stays on for about two seconds. This is long 
enough to hold the power on continuously during 
any transmission. If there is a keying pause of 
more than two seconds, the power turns off, but 
it comes right back on with the next dot. Fig. 
3-16 shows the modified circuit. The potentio- 
meter, #1, controls the length of time the power 
stays on after the key is up. The switch, S1, was 
added when it was found that there was some 
rectifier hash present, and the switch is shifted off 
C; for manual turn-on of the transmitter. Thus 
the power can be removed immediately after a 
transmission, using S, for the control, and there is 
then no 2 or 3 seconds of rectifier hash to listen 
through. The relay, A, can be any high-imped- 
ance low-current relay that will operate on 6 
or 7 ma. A Clare telephone-type relay, with a 
34,600-turn 4000-ohm coil, performs very satis- 
factorily. 

The circuit can be modified very easily for use 
with a keying relay that will work from rectified 
60-cycle a.c. The wiring diagram is shown in Fig. 
3-17. If Ky and the keying relay, Ko, are a.c. af- 
fairs, the selenium rectifier and filter condenser, 
C2, can be omitted. In any event, the impedance 
of Ky must be low enough so that the diode- 
connected tube section will’not cause the relay to 
tend to hold in. 

There are no tricks in these circuits, and their 
operation certainly saves wear and tear on the 
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operator, either during general operating or those 
rugged hours near the end of a contest. To adjust 
the circuit, just step once on the key and then 
release it. If the length of time K, stays closed 
is too long or too short, adjust Ry. Repeat the 
check until you have what you want. Using this 
system with good break-in, you can just forget 
everything except the QSO. Incidentally, a.t.t.o. 
provides a degree of filament time control, be- 
cause power cannot be applied to the transmitter 
until the 6SN7 heater warms up. This usually 
takes about 20 seconds or so, after which you are 
ready to enjoy the pleasures of operating with an 
“sutomatic transmitter turner-onner.” 
— M. E. Hiehle, W2SO 


CRYSTAL ADAPTER FOR 
ARC-5 TRANSMITTERS 


HE task of changing crystals in a modified 

ARC-5 transmitter can be greatly simplified 
by employing an adapter of the type shown in 
Fig. 3-18. The device consists of a discarded 
crystal holder, a crystal socket, and an aluminum 
bracket. The bolts that were used to hold the 
name plate on the holder are used to lock the 
bracket in place, the name plate being discarded. 
Two wires connect between the socket at the top 
of the assembly and the contact plates of the 
crystal holder. It is advisable to shorten the 
length of the contact plates before the soldering 
operation is performed. The rest of the construc- 
tion is evident from the sketch. 

This adapter may be plugged into any of the 
octal sockets at the rear of the transmitter. To 
remove a crystal, merely brace your hand against 
the top landing and then pull on the crystal. In 
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Fig. 3-18 — A erystal adapter of this type will simplify 
crystal changing in converted ARC-5 transmitters, 
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this way, the device remains in the rig during 
crystal changing. For Novices using converted 
ARC-5s, this adapter will facilitate QS Ying. 

— John R. Abbott, W6ZOL 


CURING CHIRP IN 
COMMAND TRANSMITTERS 


M* BC-459A chirped, and from what I’ve 

heard on the air, most everybody else’s does, 
too. I tried various methods of keying, and ex- 
tremes of voltage stabilization, but the chirp 
persisted. 

Checking with a good v.t.v.m. showed 12.6 
volts on the filaments with the key up, but from 
18 to 22 volts when the key was closed! The 
added voltage was r.f. 

To remedy this situation, shielded filament 
wire was substituted in the rig, with by-passes at 
each end of the wire. Old microphone cable (with 
high r.f. losses) seemed best. A heavy copper 
strip was run across the chassis, and the “‘cold” 
ends of the 1625 filaments and the cathodes were 
connected to it to get a good ground. This change 
resulted in chirpless keying for me, and has done 
the same for all others to whom I have passed this 
hint. 

— Alfred Scott Cline, W6LGU 


BANDSPREADING THE “COMMAND” 
TRANSMITTERS 


it you use one of the ‘‘Command”’ series trans- 
mitters as the VFO in your station, you may 
be interested in having a bit more bandspread 
than that obtained with the original. In the case 
of the BC-458, remove the iron slug from the 
oscillator coil and replace it with a large brass 
slug. Now adjust the slug so that when the dial 
is set at 6.7 Me. the oscillator frequency is 
actually 7 Mc., and when the dial is set to 7 Mc., 
the oscillator frequency is 7.3 Me. This works out 
to 10 ke. per dial division. To make the dial di- 
rect-reading simply add 300 to the dial reading to 
get the actual frequency. 

For the BC-457, glue the iron slug from the 
BC-458 onto the bottom of the slug in the oscil- 
lator coil, and adjust so that when the dial is set 
to 4 Me. the oscillator is actually tuned to 3.8 Me. 
With this arrangement, tuning the dial from 4 
Me. to 4.2 Me. results in tuning the oscillator 
from 3.8 Me. to 4 Mce., again resulting in a con- 
venient 10-ke.-per division arrangement for use 
in tuning the 75-meter ’phone band. 

— George Young, WSKQD 


[Eprror’s Nore: While this system may work out well in 
practice, it should be pointed out that no provision is made 
for correcting the tracking error in the amplifier stage caused 
by the change in oscillator tuning rate. Over the limited 
range involved, however, the error may not be serious 
enough to cause trouble.] 


IMPROVED KEYING FOR THE GF-1l 
TRANSMITTER 


Wee trying numerous ideas to eliminate the 
chirps and clicks that resulted from keying 
the GF-11 transmitter, the following system, 


FOR THE TRANSMITTER 


which was suggested by W6CX, was installed 
with very gratifying results. Instead of the 
original keying system, which keyed the positive 
high voltage, oscillator keying in the cathode cir- 
cuit of the 89 oscillator tube and cathode bias for 
the final amplifier were installed as shown in Fig. 
3-19. The modifications are extremely simple, and 


Amplifier 
837 
Oscillator z 
89 
(AS 25.4 
ORIGINAL 
CIRCUIT 
Amplifier 
8371s 
Oscillator 
89 


(B) 
MODIFICATIONS 
be 350 to 500 1. 
25mh. 2.5mh. 006 5 fo 10 W. 
RFC RFC. 
Key cs 


Fig. 3-19 — Suggested modifications of the GF’-11 trans- 
mitter for improved keying. Oscillator keying is in- 
stalled, and cathode bias applied to the amplifier tubes. 


require a minimum of digging into equipment 
and time. It is merely necessary to bring a couple 
of leads for the key out of the rear cable plug. 

Chirpless keying has been obtained even with- 
out the use of regulated supply voltages. The fact 
that the 837 amplifier stage draws current when 
the key is open tends to hold the plate voltage at 
a nearly constant level. A choke-input filter in the 
power supply is recommended for best results, 
but satisfactory keying can still be obtained with 
condenser input. If greater power output is de- 
sired, the amplifier tubes can be replaced with 
1625s, which permit the. use of considerably 
higher plate voltage. 

— R. W. Thornally, W6NG 


ADJUSTABLE TUNING RATE FOR VFOs 


ie most of the VFO units described in recent 
. years the 3.5-Mc. band has been spread out 
over the full tuning range of the oscillator dial. 
While this is a satisfactory arrangement for opera- 
tion on 80 meters, it crowds the 40- and 20-meter 
bands badly, resulting in a fast tuning rate that 
is difficult to use. The arrangement shown in 
Fig. 3-20 has been used with success in a Clapp 
VFO in which the oscillator was on ‘160,’ and 
where harmonics of the oscillator frequency were 
to be used in the other bands. The effect is to slow 


Fig. 3-20 — Handy system of adjusting the tuning rate 
of a Clapp VFO. Adjustment is described in the text. 


Cy — 25-uyfd. variable padder. 
Cz — 50-uyfd. variable padder. 
C3 — 140-uyfd. variable. 


down the tuning rate in the lower-frequency por- 
tion of the range (where you want it to be slow 
for multiplying into the higher-frequency bands) 
and to speed it up at the high-frequency end 
of the band where frequency multiplication is 
not called for. 

Tuning is done with C3, which is connected in 
series with a 50-uufd. padder. To set the fre- 
quency range, first set C3 at minimum capacity, 
and adjust the parallel padder Cy until the har- 
monic falls at the high-frequency end of the de- 
sired tuning range. Then set C3 at maximum and 
adjust series trimmer C2 to bring the low-fre- 
quency end of the tuning range to where you want 
it. These two adjustments interlock to a certain 
degree, but with care you can get things set so 
that the desired spread of the low-frequency end 
of the bands is obtained. 

If you find that the tuning rate at the high- 
frequency end of the dial is now too fast, it can be 
slowed down by filing away a portion of the rotor 
plates of C3 as shown in Fig. 3-21. In this way, the 
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Fig. 3-21 — Notching the condenser plates in this man- 
ner will spread the high-frequency end of the tuning 
range. 


75-meter phone band can be spread, with some 
crowding at the middle of the 3.5- to 4-Mce. range, 
while still retaining the ‘‘open”’ bandspread at the 
low-frequency end. 

— Clifford E. Fisher, WOMTF \ 


UNTUNED AMPLIFIER TO TUNED 
FREQUENCY MULTIPLIER 


1,8) Coaeneoeee transmitters that employ plug-in 
coils are sometimes tricky to handle when 
the output frequency demands straight-through 
operation of all stages. Frequently, one or more 
of the circuits must be critically tuned to prevent 
either overdrive or self-oscillation somewhere 
within the exciter line-up. Although either of 
these problems may be solved by using a switch- 
ing system that permits cutting out a stage or 
two, there remains the possibility of inadequate 
isolation between the frequency-control and the 
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amplifier stages when the number of active inter- 
mediate circuits is reduced. 

Fig. 3-22 shows a circuit diagram that provides 
a suitable solution to the problems outlined 


Bt 


Fig. 3-22 — This simple arrangement converts an ex- 
citer stage for use as either a straight-through amplifier 
or as a frequency multiplier. 


above. The stage is converted from an untuned 
amplifier to a tuned frequency multiplier merely 
by inserting a coil in J;. Output at the fundamen- 
tal and the harmonic frequencies is more nearly 
balanced and stability at the fundamental is im- 
proved by the tuned and untuned modes of op- 
eration. Naturally, the improvement in stability 
and the reduced output at the fundamental usu- 
ally allow the stage to remain in operation during 
straight-through operation of the rig. 

The coil which allows the circuit to perform as 
a multiplier must be so arranged as to connect 
between Prongs 2 and 3 of the four-prong socket, 
J;. The base of the inductor must also have a 
jumper connected between Pins 1 and 2 so that 
the variable capacitor, Ci, will be automatically 
connected across the coil when the latter is in- 
serted in place. 

— Jose A. Viwares, LU1EP 


CATHODE-FOLLOWER ISOLATION STAGE 


HE following information received from 

VE8DKG should be of interest to many ama- 
teurs and is passed along for their benefit. 

While working with a transmitter consisting 
of a 6C4 Clapp oscillator, two 6F6 intermediate 
stages and a final amplifier, it was discovered 


6C4, 6C5, ETC. 


TO OSC. 


TO GRID OF 
NEXT STAGE 


Fig. 3-23 — Circuit diagram of the cathode-follower 
isolation stage. 

Ci, C2 — 100 uyfd. 
C3 — 0.001 ufd. 


Ri — 50,000 ohms. 
Rz — 1500 ohms. 


that the oscillator keyed well only when discon- 
nected from the rest of the line-up. Furthermore, 
when the complete line-up was in use, the oscilla- 
tor frequency was shifted as much as 1 ke. when- 
ever the final was tuned through resonance. Inas- 
much as a careful check showed the intermediate 
stage to be working properly, it looked like a 
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clear case of oscillator loading and inadequate 
isolation. 

Both problems were cured by using a cathode- 
follower circuit, shown in Fig. 3-23, immediately 
after the oscillator stage. The oscillator can now 
be keyed without chirp and amplifier tuning has 
no detectable effect on oscillator stability. It 
would seem that the input circuit of the cathode 
follower presents a load of nearly infinite im- 
pedance to the oscillator and that Miller effect 
has been overcome by use of the arrangement. 

— A. Rh. Williams, VE3BSH 


OPERATING AMPLIFIER SCREEN GRIDS 
FROM THE EXCITER SUPPLY 


HERE are times when it is advantageous to 

employ the exciter plate supply as the voltage 
source for the screen-grid circuit of a tetrode 
or pentode final amplifier. However, this system 
presents the problem of how to remove amplifier 
screen voltage during periods when the trans- 
mitter is operated with the final plate supply 
turned off. 

Fig. 3-24 shows a circuit that does protect the 
amplifier screens during the tuning or testing of 
the low-level stages. Ry; has the coil connected 
in series with the bleeder resistor, Ri, for the 
amplifier plate supply and the contacts connected 


+H.V.FOR FINAL AMP, 


4d. TO EXCITER 


B+ SUPPLY 


R, 


Fig. 3-24 — Relay connections which permit safe opera- 
tion of the amplifier screen-grid circuit when the latter 
is powered by the exciter supply. 


in series with the lead which runs from the 
exciter supply to the amplifier screen circuit. 
Thus, screen voltage is applied to the final only 
when the high-voltage supply is turned on. Sur- 
plus relays having 5000- or 10,000-ohm coils are 
well suited for the job. Of course, the value of re- 
sistance for &; must be one which permits ade- 
quate bleeder action and, at the same time, must 
drop the high-voltage output to a value suitable 
for safe operation of the relay. Caution: The 
bleeder circuit for the high-voltage supply will 
fail if the relay winding is opened because of over- 
load or other misuse. 
— D. D. Andrews, WONCV 


REFRIGERATOR-TYPE 
TRANSMITTER CABINET 


ib. your transmitter needs a little dressing up, 
and if there is an old refrigerator within sight, 
think twice before dashing off to the radio store 
for a new cabinet. Here’s how I housed my 813 
rig in an old Kelvinator unit that outlived its 
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intended purpose. The r.f. units were mounted in 
the food compartment after the door, the ice-cube 
trays, and a few other items had been removed. 
There is ample room for the power supplies in the 
lower section of the box and the original panel 
for this section is used as the mounting surface 
for the control switches, the pilot light and the 
circuit breaker. 
— J.P. Eckhardt, W2CLC 


CONTROL CIRCUIT FOR VIKING I 
TRANSMITTERS 


hiss Viking I transmitter as assembled by the 
factory, or as wired in accordance with kit 
instructions, is made to operate by throwing 
the panel-mounted plate switch. There are no 
means for microphone-button control of the rig 


Fig. 3-25 — Control cir- 
cuit for Viking I trans- 
mitters. 


C; — 2000-pfd. 15-volt 


electrolytic. 

CR — 500-ma. selenium 
rectifier. 

Ki — D.p.s.t. 6-volt re- 
lay. 

Ke — Coaxial antenna 


relay with s.p.s.t. 
receiver dis- 
abling contacts. 
Tz — 6.3-volt filament 
transformer. 
Nore: All other compo- 
nents are original parts 
of Viking transmitter. 


HIS V.,A.C. 


(A) 


and there is no provision for either jantenna 
change-over or disabling of the receiver during 
transmitting periods. However, all of these con- 
venient operating aids can easily be added to 
the transmitter by installing the simple control 
circuit shown in Fig. 3-25. 

Section A of the diagram is the original control 
circuit for the Viking I and Section B of the 
drawing shows the modified arrangement. No- 
tice that the revised layout employs Ki as the 
main control and that the original control switch, 
S., of the Viking schematic, is used as the relay 
control switch. Incidentally, only one side of S» 
is used in the new circuit. K»2 is used as the an- 
tenna change-over relay and can be used for 
disabling of the receiver in some installations. 
Power, 6 volts d.c., for the relays is obtained from 
a small supply consisting of 73, CR and C4. Inci- 
dentally, 6-volt relays were selected to reduce the 
hazards of higher voltages on the microphone 
switch. 

Attention should be called to the receiver- 
disabling contacts of K». Notice that one of the 
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contacts is wired to Pin 4 of the 8-prong socket 
located at the rear of the Viking transmitter. 
Since Pin 4 is unused in the original circuit, it 
was used in the modification as part of the re- 
ceiver-disabling circuit. A Hallicrafters model 
S-76 receiver is used here at WON MN and this set 
has Pin 4 of the power socket, SO2, connected to 
the receive/stand-by switch. To complete the 
circuit between the receiver and the transmitter, 
two 8-pin male plugs were tied together with Pin 
1 to Pin 1 and Pin 4 to Pin 4. Pins 6 and 7 at the 
receiver end of the cable were shorted jwith bus 
wire. Plug PL2 (normally used in a.c. operation) 
is removed from the receiver and the new cable is 
plugged in its place. The other end of the cable 
fits into the socket at the rear of the Viking. Acci- 
dental reversal of this cable will only result in an 
inoperative receiver since Pins-6 and 7 on the re- 


ae 115V,,A.C. 
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ceiver end complete the a.c. heater circuit for the 
S-76. This error will have no effect on the trans- 
mitter since Pin 6 on the transmitter socket is 
not used. However, to eliminate the possibility of 
error, the plugs were color-coded to their respec- 
tive sockets. 

— Lawrence F. Caccomo, WONMN 


A METERING KINK FOR COMPACT 
EQUIPMENT 


HE standard closed-circuit ’phone jack, fre- 

quently used for metering in equipment where 
compactness or economy is an important consid- 
eration, has a number of shortcomings in this 
application. The size of the jack itself may be a 
limiting factor — resulting frequently in inade- 
quate metering provision in a small rig. It is 
unsatisfactory for plate or screen metering since 
insulating the shell from the chassis presents a 
shock hazard. For these reasons it is usually 
used only in essential tuning positions, leaving a 
number of handy trouble-shooting test points 
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unmetered. Polarity reversal presents a problem 
unless the jacks are insulated. 

Figs. 3-26, 3-27 and 3-28 illustrate a solution 
employed at W7MUI to eliminate some of these 
difficulties. The device in Fig. 3-26 is extremely 


Curved leaves wipe against common strip 


3-48 or 4-40 machine screw and lug 


Spring-brass contacts 


Meter prod 


Common strip, grounded 
thru mounting screws 
(sheet brass) 


Drill to receive 
meter prod 


Mounting hole 


3 bakelite or poly. 
sheet stock 


Fig. 3-26 — A homebuilt metering system for compact 
gear. Instead of using the usual closed-circuit jacks, 
W7MUL uses a strip mounted on the equipment in such 
position that it can be reached with test prods. 


simple and compact, while the somewhat more 
elaborate version in Fig. 3-27 is handier to use 
since it holds the test prod, freeing both of the 
operator’s hands. Both of the units shown are 
intended for grid or cathode metering, one meter 
prod being clipped to the chassis. To meter above 
chassis separate contacts are used in place of the 
common strip and additional clips, similar to 
those in Fig. 3-27, are provided for the other 
meter prod. Paint dots or panel-marking transfers 
are used to indicate polarity. Installation is 
shown in Fig. 3-28. 

_ Note that in each type of strip the spring brass 
contacts are arranged to provide a wiping action 
as they open and close. This effectively eliminates 
erratic operation due to tarnishing or corrosion. 
Better contacts may be had by raiding the junk 
box for old switch or relay leaves. 


Bend to obtain 
wiping action =e) 


Individual contacts 


Fig. 3-27 — A slightly different application of the same 
idea shown in Fig. 3-26. 


In Fig. 3-26, the plastic should be sufficiently 
thick to prevent insertion of the prod to the 
point where it will permanently bend the leaves. 
If a soft. insulating material is used for the base, 
nuts should be used on the screws holding the 
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Mounting screw 


Cut out to clear metal 
portion of prod barrel 


+OSC. CATH. 
— AMP. GRID 


K\__ Panel marking 
transfers 


+ AMP. CATH. 


MOUNTING ON PANEL 


Fig. 3-28 — To makea professional-looking job, the test 
points can be labeled with panel-marking transfers. 


leaves, 44-inch holes being countersunk from the 
front to take the nuts. Tapped holes may be used 
on hard plastics. 

For safety’s sake it is recommended that me- 
tering be done at ground returns whenever prac- 
ticable. A 50-ohm resistor from leaf to ground will 
prevent high voltage from appearing on the meter 
terminals while changing ranges. 

Using this arrangement, it is possible to meter 
ten positions in the space normally occupied by 
2 or 3 standard jacks. You may not need them all 
for tuning, but they’re mighty handy for front- 
panel trouble-shooting. 

— Paul A. Doty, W7MUI 


SHOCK MOUNT 
FOR RELAYS 


AV and inexpensive method of reducing 

relay noise is shown in Fig. 3-29. The system 
shown has been used in the construction of a.c.- 
d.c. receivers (to mount variable capacitors) for 


Fig. 3-29— Drawing of the rubber-grommet shock 
mount used by W3WPN. 


years and, when used to support relays, reduces 
the sounding-board effect normally caused by 
the chassis or other mounting surface. 

Fig. 3-29 is almost completely self-explanatory. 
However, one precaution should be observed. 
Make certain the shoulder eyelet is shorter than 
the grommet thickness so that the grommet will 
be under compression when the nut is tightened. 
Otherwise, the cushioning action of the mounting 
will be impaired. Naturally, this system may be 
used to shock-mount tube sockets and other 
components. : 


— Sol Davis, W8BWPN 
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PREVENTING BREAKDOWN WITH 
ANTENNA CHANGEOVER RELAYS 


N ’phone transmission, antenna relays of the 
fast-breaking type may cause voltages of 
destructive proportions to develop in a final 
amplifier plate circuit and its associated antenna 
circuit, because the antenna relay opens before 
the plate-supply condensers have completely dis- 
charged, thus allowing the amplifier to continue 
operating momentarily even though the primary 
power supply has been cut off. The condition is 
greatly aggravated if a modulation peak occurs 
at the instant of break. 

Irreparable damage can result to the antenna 
relay contacts through burning and arcing, es- 
pecially with coaxial-type relays where the con- 
tacts are closely spaced. Also, a large amount of 
r.f. power may be fed into the receiver, resulting 
~ in damage to antenna coils and other components. 
High-voltage breakdown may also occur in 
shielded links and low-pass filters when these 
units are in the antenna coupling circuit between 
the antenna relay and the final amplifier. 

An ideal operating condition is one where the 
antenna changeover relay has a fast make and a 
delayed break, allowing the plate power to be 
completely bled off before the relay switches to 
the receive position. Experience shows that a 
time interval of approximately 1/10 of a second 
is sufficient in average cases. 

A practical and economical method of adding 
the required time delay to existing a.c.-operated 
changeover relays is indicated in Fig. 4-1. Some 
experimenting will be required to ascertain the 
correct values of C, and R, for a given relay. 
When the correct value of C; has been determined 
to give more than adequate delay (14 to 14 sec- 
ond), potentiometer Ry may be adjusted to set 
the delay to the desired time. A fixed resistor 
can replace the potentiometer when the value of 
resistance that provides the necessary delay 
action is known. The current rating of CA is 
dependent on the current drawn by the relay 
coil and Fk; under sustained operating conditions. 

As a guide to.those who wish to incorporate 
this delay unit in existing relay systems, compo- 


nent values that proved satisfactory in one case 
are given with the diagram. 

A small piece of Scotch tape or thin gummed 
paper glued to the top of the pole piece will pre- 


Fig. 4-1 — Protective delay circuit. 
Ci — 60-yfd. electrolytic. 
Ri — 0.1-megohm potentiometer. 
Re — 25 ohms (current-limiting resistor). 
CR — 150-ma. selenium rectifier. 


vent the armature from sticking when current is 
removed from the coil. This is needed only in 
those cases where the pole piece of an a.c.-type 
relay has a tendency to become magnetized due 
to use of direct current. When d.c.-type relays 
are employed, Ry and CR are not needed and can 
be omitted. 
— T.A. Consalvi, W3EOZ 


PROTECTION FOR MODULATION 
TRANSFORMERS 


iB a few minutes’ time and with little cost you 
can eliminate your worries about the possi- 
bility of blowing your expensive modulation 
transformer by operating it with no load on the 
secondary. The circuit is shown in Fig. 4-2, 
and it is well worth while when you consider the 
low value of shorted ‘‘audio iron.” 

The parts required are few, chiefly a single- 
pole double-throw relay which has one contact 
normally closed. Almost any relay will do so long 
as there is one set of contacts in the closed posi- 
tion when the coil is not energized. A 6-, 12- or 
24-volt relay is preferable to a 115-volt unit, and 
an a.c. relay is slightly preferable to a d.c. type. 
In addition, you’ll need a small tubular condenser 
of at least 8 ufd., rated for at least twice the 
operating voltage of the relay coil, and a couple 
of good insulators to mount the relay above 
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chassis ground. These should be able to stand at 
least twice the highest d.c. voltage encountered 
in the circuit. 

Connect the protective device as shown in 
Fig. 4-2. The relay coil is in series with the 


To Class 
C stage 


Mod. 
Transformer 


+HY. 
Fig. 4-2 — Protective circuit to eliminate danger of 
blown modulation transformers due to loss of load. The 
relay is shown in the unenergized condition. 


supply voltage and the low side of the secondary 
of the modulation transformer. The current 
drawn by the final amplifier will energize the 
coil, causing the armature of the relay to open 
the circuit that normally shorts the secondary. 
The condenser is used to keep the relay from 
chattering under modulation. 

In selecting the relay, the ideal situation is to 
have a relay that requires approximately the 
same amount of current normally drawn by the 
final amplifier under full load. The desirability of 
a given relay for this purpose can be checked by 
connecting it in series with a milliammeter, a 
variable resistor, and a battery larger than the 
rated operating voltage of the relay coil. If the 
relay ‘‘falls out” at less than one-fourth of the 
current you plan to use in the final amplifier, it is 
too sensitive, and should be shunted by a low- 
enough resistance to reach the desired value. If 
the relay fails to operate at the current you plan 
to use, you'd better try another, or go on c.w., 
because it just won’t do! 

— Cmdr. E. E. Comstock, USCG, W7CNS 


MODULATION INDICATORS 


f Rise circuit of Fig. 4-3 is an adaptation of 
the familiar arrangement using a diode recti- 
fier as an overmodulation indicator. It uses one 


PA. Tank 
Circuit 


O-I0 MA. 


+HN. 


Fig. 4-3 — Simple overmodulation indicator using one 
of the new TV high-voltage rectifiers. 
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of the commonly-available TV high-voltage rec- 
tifiers, with its filament powered by r.f. from the 
transmitter. i 

A one-turn link, placed close to either the 
driver plate circuit or the amplifier grid coil, 
serves to pick up enough r.f. to light the filament 
of the tube. Adjust the coupling of the link to 
the point where the filament just begins to glow. 
visibly. Less than a quarter of a watt is needed. 

The circuit is quite sensitive, and might burn 
out the meter unless modulation percentage is 
carefully controlled. As “insurance” it is sug- 
gested that a resistor be inserted at point X 
to reduce the sensitivity of the gadget. Anything 
between 1000 and 10,000 ohms will work, depend- 
ing on the sensitivity desired. 

In operation, the transmitter is adjusted nor- 
mally and set for 100 per cent modulation. The 
meter will “kick” each time 100 per cent is 
exceeded. 

— Jim Barrett, WAKVM 
4 fat simplicity of the modulation indicator 
shown in Fig. 4-4 makes it an interesting 
addition to any ’phone station. The circuit is 
noncritical, and once set requires no readjust- 
ment. 

The circuit makes use of the fact that when a 

signal is modulated 100 per cent or more in a 


Fig. 4-4— A simple modulation indicator using a 
magic-eye tube. 


negative direction, periods of no signal result. 
With the rig turned off, adjust Ry until the eye 
just closes. This becomes the reference point of 
no signal. Turn the rig on and couple the pick-up 
wire to the feeders, increasing coupling until the 
eye opens up to about 90 degrees width. The eye 
will close as the transmitter is modulated. The 
higher the percentage of modulation, the more 
closure of the eye. When it just closes, 100 per 
cent modulation in the negative direction is 
reached. Operating just below that point insures 
against getting tagged for infraction of the regu- 
lations. 
— Bob S. White, VEVANR 

|G pee is an extremely simple modulation in- 

dicator that uses only three resistors and a 
neon bulb. The circuit makes use of the fact that 
only one element of a neon bulb will light up on 
d.c.; if the polarity of the starting voltage is re- 
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versed, the other element will light up (the first 
one goes out). When connected to a transmitter 
as shown, one element of the bulb is made ap- 
proximately 60 volts positive with respect to 
ground by connecting it to a voltage divider, Re 
and R3. The second element of the bulb is re- 
turned to the r.f. amplifier side of the modulation 
transformer through a series resistor and is nor- 
mally maintained at a higher voltage than the 
element which is returned to the divider. How- 
ever, during the process of modulation, the nega- 
tive peaks will reverse the d.c. polarity across the 
bulb, thus causing the dark element to flash. 
The values shown in Fig. 4-5 are suitable for 
low- and high-voltage supplies of 300 and 500 


RFC, 


R.F Amp. 


MOD.HV. +500V. +300 V. 


Fig. 4-5— Schematic diagram of the negative-peak 
modulation indicator. 


R; — 0.5 megohm, 1 watt; for 500-volt supply. 
Re — 20,000 ohms, 14 watt; see text. 

R3— 0.15 megohm, | watt; see text. 

RFC; — Final amplifier r.f. choke. 

NE — 44-watt neon bulb. 


volts respectively. Additional resistors (14-meg- 
ohm, 1-watt) should be connected in series with 
R, if the amplifier plate voltage exceeds 500 volts 
by any great amount. R2 and #3 should have 
new values if the divider is connected across a 
source delivering other than 300 volts. If a re- 
design of the divider is necessary, remember to 
keep the center point approximately 60 volts 
above ground. Of course, this point may be set 
at a slightly higher voltage in order that the 
bulb can be made to flash just before overmodu- 
lation occurs. 

Incidentally, the Type NE-51 neon bulb is not 
particularly well suited for this application be- 
cause the lighted element makes it difficult to 
see the dark element flash. In any event, make 
sure that the bulb is mounted with the dark 
element exposed to view. 

— William E. Rose, jr.. W9KLR 


“HOW’S MY MODULATION?” 
INDICATOR 


ELDOM are ‘‘on-the-air”’ reports critical enough, 
S particularly as to quality of modulation, and 
since it is virtually impossible to tell anything by 
listening to yourself with a monitor, the following 
scheme has been adopted at W2PFU for adjust- 
ing the ’phone rig for minimum distortion, correct 
clipping level, general speech quality, hum, etc. 

A three- or four-foot length of wire and a 1N34 
germanium diode are coupled into the microphone 
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input of a wire recorder placed on a table a few 
feet from the transmitter, as shown in Fig. 4-6. 
The wire recorder is turned to “record”’ position, 


WIRE 
RECORDER 


Fig. 4-6 — Connections used by W2PFU to permit 
recording of his own signal. 


the transmitter is turned on, and, while the ad- 
justments are being made, the operator describes 
the adjustments, dial settings, and other perti- 
nent data. At the conclusion of the series of ad- 
justments the transmitter is turned off and the 
material recorded on the wire is played back. 
This gives the operator a personal and first-hand 
description of just what his modulation does 
sound like. Obviously, during the test the input 
level to the wire recorder must be adjusted to 
the proper recording level. 

Tests can be made with the transmitter loaded 
into a dummy antenna or while the operator is 
in QSO with another amateur. Broadcasting 
your tests to the world is not recommended. 

— Dallas T. Hurd, W2PFU 


MODULATION MONITOR 


Epes is a simple modulation-monitor idea for 
owners of panoramic adapters. A small 
d.p.d.t. relay operating from the transmit-receive 
switch in the transmitter is installed at the base 
of the ’scope tube in the adapter. The leads to the 
vertical deflection plates of the ’scope tube are 
disconnected and transferred to the normally 
closed pair of contacts on the relay. A pick-up 
loop and a link line with a 0.001-yfd. condenser 
in series is then connected to the normally open 
pair of contacts, and is brought out so that it 
may be coupled to the final tank coil. The vertical 
deflection plates are then connected to the 
moving-arm contacts of the relay. 

The panoramic adapter operates normally in 
reception, but when the transmitter is turned on, 
the modulated r.f. envelope appears on the 
screen, permitting continuous monitoring of 
modulation. The position of the link must be 
adjusted to give the correct pattern height. 

— Earl E. Ferguson, W5PAG 


LOCK-ON FOR THE T-17B 
HAND MICROPHONE 


I HAVE noticed on several occasions when in 
contact with a station using a T-17B micro- 
phone that the audio is frequently interrupted. 
This is caused by the fact that it takes a lot of 
pressure to hold the switch button closed, and 
after a few moments the hand gets cramped. A 
simple solution to the problem requires only that 
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a 34-inch piece of No. 18 wire be soldered under 
the edge of the metal mounting washer that is 
found beneath the bakelite switch button. After 
reassembling, it will be possible to lock the 
switch in the ‘“‘on”’ position with a slight twist 
of the button. 

— kh. A. Cohagen, WSNBM 


THE SIMPLEST MODULATOR 


Mex: c.w. operators have been looking for an 
easy way to modulate their rigs, especially 
now that 40 meters has been opened up for 
‘phone. This little modulator may be the answer. 

The interesting point about it is that it can be 
plugged into the cathode circuit of any final 
amplifier and you are on ’phone. No separate 
plate supply or matching output transformer is 
needed. The plate voltage for the unit is derived 
from the final plate supply. 

As shown in Fig. 4-7, the audio output volt- 
age is impressed between the r.f. amplifier 
cathode and ground, giving principally grid-bias 
modulation of the amplifier although there is a 
small amount of accompanying plate and screen 
modulation. You can modulate triodes, tetrodes 
or pentodes, single-ended or push-pull. The effi- 
ciency is comparable with that of other grid- or 
screen-modulation systems and so, of course, 
cannot equal plate modulation, but good quality 
reports will be obtained. One feature of the sys- 
tem is that, with most finals at least, proper 
operating conditions for good modulation are 
attained practically automatically. 

The speech amplifier uses a double-triode 
6SL7GT with resistance coupling, and gives 
adequate gain for a crystal microphone. Plate 
voltage comes from the amplifier cathode, with 
Cy, Cs, Ce, R3, R7, and Ryo providing additional 
filtering as well as decoupling. The voltage will 
vary with the power of the transmitter, but in 
any event the measured voltages at the 6SL7 
plates are quite low. Rj, is not needed if the modu- 
lated amplifier is operating at such low power 
that the voltage at the screen of the 6Y6G does 
not exceed the maximum rating of 135 volts. 

To use the modulator, first tune up the trans- 
mitter for c.w. operation and load it to normal 
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Fig. 4-8 — Practically any layout you want can be used 
for the modulator. The unit at W6LNN uses the circuit 
of Fig. 4-7 and has ample gain for a crystal microphone. 
A carbon microphone could be coupled to the modulator 
grid through the usual transformer, without speech 
amplification. 


input. Then connect the modulator into the 
amplifier cathode circuit — it can be plugged in 
in place of the key if there is a key jack in the 
cathode — and the plate current should drop to 
about half its c.w. value. Then talk — that’s all 
there is to it! The r.f. amplifier plate current 
should remain steady except possibly for a slight 
flicker on voice peaks. In the event. that the 
plate current with the modulator plugged in is 
considerably above half the c.w. value, it can be 
brought into the right region by increasing the 
value of resistor Ro. 

One word of caution, especially when using 
powers over 200 watts or thereabouts: Be sure 
the modulator filaments are ON before applying 
plate voltage. This will insure the proper path of 
the final cathode current and prevent possible 
burnout of the small audio filter choke in parallel 
with the 6Y6G circuit. This applies particularly 
to separate control of filament voltages. 

The unit is built into a 644 Xx 3% X 2-inch 


Cathode of Amp. 


6Y6G 


ilK-o 


Fig. 4-7 — Circuit diagram of the speech amplifier and modulator. 


Ci, C3 — 0.1-ufd. paper, 400 volts. 
C2 — 0.005-nfd. paper, 400 volts. 
C4 — 0.01-yufd. paper, 400 volts. 
C5 — 50-ufd. electrolytic, 50 volts. 
Ce — 8-ufd. electrolytic, 450 volts. 
Ri — 2.2 megohms, 1% watt. 

Rz — 0.22 megohm, 1% watt. 


Rs, R7z, Rio — 22,000 ohms, 14 watt. 

R4 — 0.5-megohm volume control. 

Rs — 2200 chms, 1% watt. Bg 

Re, Rs — 0.1 megohm, 14 watt. 

Ro — 50 ohms, 2 watts (see text). 

Rui — 2000 ohms, 2 watts (see text). 

Li — Small filter choke, ‘‘a.c.-d.c.”” type satisfactory. 
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‘“channel-lock”’ box. This size accommodates all 
the parts except the small audio choke. 

In estimating the number of tubes required to 
modulate a given transmitter, allow one 6Y6G 
for each 200 ma. of c.w. plate current or 100 ma. 
when the modulator is plugged in. One tube will 
modulate up to 200 ma. c.w. current, two tubes 
up to 400 ma., and so on, it being understood 
that these values should drop to one-half when 
the modulator is in circuit. Type 6L6 tubes can 
be substituted for the 6Y6G but are not as de- 
sirable because higher plate and screen voltage 
are required for the same cathode current. Since 
the voltage drop across the modulator tube or 
tubes subtracts from the voltage actually applied 
between plate and cathode of the modulated 
amplifier, a larger tube drop means a reduction 
in power input to the final amplifier stage. 

In typical cases, ’scope patterns have shown 
that with tone input very good waveform is 
obtained up to about 80 per cent modulation. 
_ The positive peaks are somewhat clipped with 
heavier modulation, but the distortion is not 
particularly noticeable even at 90 per cent 
modulation. 

The simplicity of the unit makes it readily 
adaptable to portable rigs. It would also be 
useful as a spare modulator when the regular 
high-powered speech system needs attention. 

— Ira F. Gardner, WELNN 


PREVENTING R.F. FEED-BACK 
AT 28 MC. 


Mee 28-Mc. ’phone operators have at one 
time or another been plagued with feed- 
back caused by r.f. pick-up in high-impedance 
microphone circuits. Installations where a micro- 
phone cable about six feet long is used are likely 
to run into this trouble, because that length ap- 
proximates resonance at 28 Mc. (depending on 
the velocity factor of the particular cable). Even 
when well shielded and by-passed, such a cable 
can be troublesome. Changing the length of the 
microphone cable may help in some cases, but a 
more direct approach to the problem is usually 
called for. 

About the best way is to shunt the microphone 
with a series-tuned circuit installed right at the 
terminals of the crystal unit inside the micro- 
phone case. A 100-uufd. ceramic condenser in 
series with ten turns of No. 20 enameled wire 
close-wound on a 14-inch form will resonate close 
to the 28-Mc. band, and will provide a low- 
impedance short across the line. Slight adjust- 
ment of the inductance may be required for differ- 
ent cables. By-pass the inner conductor to ground 
at the speech amplifier chassis with a 100-ypfd. 
mica condenser. When soldering the series-tuned 
circuit inside of the microphone, be careful not 
to overheat the crystal unit. 

Precise tuning of the series-resonant trap can 
be done with a grid-dip meter, or by connecting 
the microphone cable (chassis end) across the 
antenna and ground terminals of a receiver tuned 
to 28 Mc., and adjusting the inductance until 
there is a minimum reaction on a steady signal 
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tuned in on the receiver. Resonance of the circuit 
is indicated when there is no change in the 
strength of the received signal when the cable 
is alternately connected and disconnected from 


the receiver. 
— Fred F. Everett, WOYTY 


TUNING AID FOR SCREEN-MODULATED 
AMPLIFIERS 


es heavy loading required for linear operation 
of a screen-grid-modulated amplifier usually 
makes it difficult to observe any “dip” in plate 
current when the plate tank condenser is tuned 
to resonance. The simple addition of a resistor 
and a switch, Fig. 4-9, makes it possible to 
obtain a good dip, thus permitting easy ad- 
justment. 

When tuning up, the switch is opened. This 
raises the screen voltage applied to the amplifier, 
which in turn results in more plate current. It is 


Amp. S.G. 
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Fig. 4-9— By adding a 250-ohm cathode bias re- 
sistor to the clamper tube, plate current to the final 
amplifier is increased to make the dip in plate current 
more pronounced during tune-up. 


then easy to observe the dip at resonance. In 
addition, some means for making the speech 
amplifier inoperative should be incorporated so 
that no audio will appear on the clamper-tube 
grid during tuning procedures. Once the amplifier 
is tuned properly, the switch is closed, returning 


the circuit to normal. 
— Jerry Colten, W9CZI/5 


SIMPLIFIED VOICE CONTROL 
WITH A LOUDSPEAKER 


pee is a useful gadget for the single-side- 
band operator who likes voice-controlled 
break-in but doesn’t care for a headset. The idea 
is not new, since a similar circuit was described 
a few years ago.! However, this newer circuit is 
a, simplification that eliminates two transformers 
and a tube from the original design. W6LZE 
uses the Nowak circuit and has tried this newer 
modification. He reports that the performances 
are comparable. 

Referring to the circuit diagram in Fig. 4-10, 
the 6SN7 is a two-channel amplifier. The top 
channel is connected to the transmitter speech 
amplifier, ahead of the audio gain control. The 
lower channel is connected to some point in the 


1 Nowak, ‘‘ Voice-Controlled Break-In . . . and a Loud- 


speaker,” QST, May, 1951. 
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RECTIFIER 
6H6 


AMPLIFIER: 
6SN7 


from Speech 
Amplifier R, 


From Revi. 
Audio 


Ci — 25-ufd. 25-volt electrolytic. 
Co, Ce — 0.1-ufd. paper. 

C3, Cs — 0.05-ufd. paper. 

C; — 0.01-ufd. paper. 

Ri — 0.5-megohm volume control 


receiver audio system — a handy point might be 
the 500-ohm output, if the receiver has one. The 
6H6 rectifier rectifies the audio signals in the two 
channels. When a signal comes only from the 
speech amplifier, the voltage at the grid of the 
6SL7 goes negative, cutting off the tube and 
causing the relay to ‘‘fall out.” Signal coming 
from the receiver tends to bias the 6SL7 grid 
positive — signals coming through both channels 
can be made to have little or no net effect by 
adjustment of Rf, and Re. A signal from the 
speech amplifier only, as when the operator 
speaks into the microphone, will cause the relay 
to drop out and turn on the transmitter. The 
‘“‘hold-in” time can be modified by changing the 
value of Cs —a larger value of capacitance will 
give a longer hold-in. 

It will be noted that the components specified 
are different for each channel. This is because the 
writer’s speech amplifier has shaped frequency 
response and capacitors C's; and C; tend to shape 
the lower-channel response in a like manner. 

W6LZE has suggested that the only control 
needed on the front panel is Rs, which is used to 
balance for different operators. His experience 
has been that, once adjusted, Ri and Re will need 
no further attention, and I have also found this 
to be the case. 

To put the unit in operation, first adjust Rs 
to the point where the relay is held closed with a 
positive action. While speaking into the micro- 
phone, f, is now adjusted until the relay operates 
with negligible lag. Now turn on the station re- 
ceiver (placing the microphone at its normal 
location) and adjust the receiver audio for a 
fairly high level. The relay will not probably be 
tripped by the receiver output. Adjust Re to 
just eliminate this effect. 

One word of caution: If your receiver gives a 
loud “pop” when the relay operates, it will feed 
through the 6SN7 receiver amplifier and may 
pull the relay in again. The answer to this is to 
use a receiver silencing system that will operate 
without the click. It was done at W6IBR by 


R2— 50,000-ohm volume con- 
trol. 

Rs — 470 ohms. 

Ra, Rs — 0.1 megohm. 

Re, R7 — 0.47 megohm. 
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Fig. 4-10 — Circuit diagram 
of the voice-operated control 
circuit for use with a loud- 
speaker. 


Rs —500-ohm 4-watt wire- 
wound potentiometer 

Ro — 1 megohm. 

Rio — 10,000 ohms, 10 watts. 

Ki — 10,000-ohm sensitive relay. 


lifting the output ground connection on the re- 
ceiver and running it to ground through a set of 


relay points. 
— Walter N. Hunter, W6IBR 


SIMPLE INVERSE FEED-BACK CIRCUIT 


ERE’sS a simple way to add inverse feed-back 
to a resistance-coupled amplifier. The grid 
resistor of V3 in Fig. 4-11 is removed, and re- 
placed by a potentiometer, R2, of equal value. 


Vv, Vo V3 


Fig. 4-11 — Adding inverse feed-back to a resistance- 
coupled amplifier the easy way. In this circuit, only one 
tube, V2, is included in the feed-back loop. Variations 
are discussed in the text. 


The grid resistor of V2 is then returned to the 
arm of Ry. Thus a portion of the audio voltage at 
the plate of V2 is fed back to the grid of V2 which, 
naturally, is out-of-phase. The amount of feed- 
back may be controlled by the setting of Re. 
Although the diagram shows only one tube 
(V2) in the feed-back loop, it is possible to have 
more, so long as there is an odd number of tubes 
in the loop. An even number of tubes would result 
in positive feed-back and oscillation. If there are 
transformers in the loop, make sure that the 
phase shifts are such that the two ends of the 
loop are out of phase at all frequencies, otherwise 
oscillation at one or more frequencies may result. 
If there is any reserve gain in your speech 
amplifier, installation of the simple system de- 
scribed can result in improved speech quality at 


very small cost. 
— Charles Erwin Cohn 
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DUAL CONNECTION FOR 
*SCOPE MONITORING 


T-is often desirable to have a ’scope connected 
to a transmitter for monitoring, and also have 
the ’scope available for use with a panoramic 
adapter or.just the audio output of a receiver. 
Fig. 4-12 is a simple circuit that permits such 


From Cy From deflection 

RE, amplifier in 
Pickup RFC Scope or 
circuit ! Panadaptor 


Fig. 4-12 — W2NJR uses this simple circuit to con- 
nect (without switching) the vertical deflection plates of 
his oscilloscope to the transmitter and receiver. 


Ci — 100 uufd. RFC, — 2.5-mh. r.f. choke. 


operation. There should not be any receiver or 
panoramic adapter output when the transmitter 
is on, of course, or the pattern may become a 
trifle baffling! 

— Robert W. Ehrlich, W2NJR 


A TRANSISTOR M.C.W. ADAPTER 


pe development of the transistor has made 
possible some extremely simple and novel 
devices, particularly since the transistor requires 
so little energy for proper operation. It was felt 
that a simple transistor oscillator that could 
provide a keyed audio tone to a transmitter 
modulator would offer an excellent opportunity 
for expanding civil defense training or any. other 
application where a keyed tone is required. 
After some thought and some “‘monkeyeering,”’ 
the oscillator shown in Figs. 4-13 and 4-14 was 
developed. It is a transistor oscillator that may 
be plugged into a carbon microphone jack and 
be keyed to produce m.c.w. (modulated c.w.). 
It derives its operating current (2 to 10 ma.) 
from the existing microphone current source and, 
since it requires no warm-up time, is ready for 
use as soon as it is plugged into the microphone 
jack. The entire circuit (Fig. 4-14) is assembled 
on a Yaxley ’phone plug that has been fitted 
with a 1%g,-inch aluminum extension. As 
shown, this extension is secured to the ground 
terminal of the plug and serves as a miniature 
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chassis for mounting the transistor socket and 
two stand-off terminals. The dimensions of the 
extension are given in Fig. 4-15, and the method 
of mounting it and the rest of the parts can be 
seen in the photographs. After the circuit is 
assembled and wired it may be covered with a 
shield can, potted in casting resin, or just left 
out in the open. (Our shield can is off more than 
it is on, for demonstration purposes.) The unit 
uses a point-contact transistor and was designed 
specifically for use with the civil defense equip- 


To carbon 
Mic. Jack 


All resistors £-watt composition 
All condensers 200-volt paper 


Fig. 4-14 — Circuit of the transistor oscillator. 


MATERIAL 
af 344, to Sea” 


Alum. or Brass 

5,” : 
% HOLE A —./25 diam. 
HOLE 8 —.343 diam 


Fig. 4-15 — Details of the oscillator mounting plate. 


ment built by the Livingston Amateur Radio 
Club and described in the April, 1952, QST. 
However, it will work satisfactorily when plugged 
into any rig that is normally equipped with a 
carbon microphone. Ry; may be used to control 
the audio frequency of the device, and some 
adjustment of this resistor may be necessary 
when other transistors are used or a different 
modulation frequency is desired. 

Caution: Check the polarity of the supply 
voltage carefully, since the application of voltage 
of the wrong polarity will probably ruin the 
transistor. 


— H.V. Braun, W2RKB 


Fig. 4-13 — Views of the transistor oscillator, mounted on a headphone plug. The cord extending out the back 
contains the key leads — the oscillator is plugged into the carbon microphone jack when in use. The normal micro- 


phone power source also powers the oscillator. 
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CONTROLLED CARRIER WITH 
A CATHODE FOLLOWER 


a pase controlled-carrier system to be described 
has been in use here for over a year, with 
excellent results. The idea was born after read- 
ing several articles ! that pointed out the advan- 
tages of such systems. The 
ever-prevalent shortage of 
radio parts here meant dis- 
pensing with a crystal recti- 
fier, and the use of a rectifier 
tube in the more complex 
Lippert system was not too 
appealing. I began thinking 
about using a triode cath- 
ode-follower connected in 
series with the screen sup- 
ply, with its grid as the 
rectifying element, and the 
circuit shown in Fig. 4-16 
was developed. It performed mee 
well from the first time 
it was put to work, and 
has now been tested long 
enough to merit passing 
along to anyone else who 
might like to try it. 

With the constants shown in Fig. 4-16, the 
circuit is used to modulate a single 807 amplifier, 
but other combinations can undoubtedly be 
worked out for other tubes and power levels. 
The 6F6 modulator is conventional and trans- 
former-coupled to the 807 screen. The d.c. volt- 
age across C’, will determine the carrier level of 
the 807 amplifier — the higher this voltage is, 
the higher the carrier level will be. The carrier- 
control 6F6 is a cathode-follower power source 
for C4 — driving the grid of this 6F6 in a posi- 
tive direction will charge C4. However, C4 can 
discharge only through the screen circuit of the 
807 stage being modulated. 

When no audio voltage appears across 7’, 
the grid of the carrier-control 6F6 is at ground 
potential, and the voltage across C4 will be low. 
Thus the screen voltage on the 807 is low, and 
only a weak carrier is radiated. When an audio 
voltage appears across 7'1, it is coupled through 
Cs to the grid of the 6F6 carrier-control tube, 
and each positive peak results in a surge of 
current into C4, and a consequent voltage in- 
crease. When the audio voltage is removed, C4 
discharges and the carrier level is again reduced. 
The magnitude of the voltage across C4 will be 
determined by the audio voltage, and thus the 
circuit: gives a ‘“constant-modulation” or con- 
trolled-carrier system. 

There is a highly-distorted audio component 
in the current passing through the 6F6 carrier- 
control tube, but it is filtered out by the large 
capacity at Cy. This capacity also serves as a 
low-impedance return path for the modulating 


Ri — 0.47 megohm. 


1 Lippert, ‘A Constant-Modulation "Phone System,’ 
QST, April, 1950; Technical Topics, ‘‘ Design Limits for 
High-Output Grid Modulation,” QST, Feb., 1951; Tech- 
nical Topics, ‘‘Screen Modulation with Limited Carrier 
Control,” QST7’, April, 1951. 


MODULATOR 


Re — 430 ohms, 2 watts. 
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voltage that is applied to the 807 screen by the 
secondary of 7’. 

In operation, the idling current of the carrier- 
control tube is practically zero, and the plate 
current of the 807 is in the neighborhood of 
15 ma. Under full modulation by a steady tone, 


CARRIER 
CONTROL PH. 


807 Screen 


807 Piate 


| +600 V. 


+1200 V. 


_ Fig. 4-16 — Circuit diagram of the controlled-carrier system. 
Ci, C3 — 0.01-ufd. 600-volt paper. 
C2 — 10-ufd. 50-volt electrolytic. 
C4 — 1-ufd. 600-volt paper. 


Rs — 10,000 ohms, 5 watts. 

R4 — 7000 ohms, 5 watts. 

Li — Midget choke, 5 hy. or higher. 

Ti — |-to-1 cutput transformer (such 
as Stancor A-4752). 


the 807 plate current rises to about 60 ma. 
Although the carrier increases about 12 db. 
between no and full modulation, listeners who 
have no S-meters never seem to notice any dif- 
ference between this signal and normal a.m. 
signals, and the quality is always reported to 
be very good. 

The transmitter is coupled to the antenna 
with switch S; in the “C.W.” position (600 
volts on the plate) and loaded to 100 ma. plate 
current. Then S; is thrown to ‘““PH” and that’s 
all there is to it. The percentage of modulation 
can be checked by inspection of the envelope 
pattern displayed on an oscilloscope when some 
of the r.f. output is coupled to the vertical de- 
flection plates. 

— Jose A. Vivares, LU1EP 


GROUNDED-GRID CLASS-B STAGE 


A es schematic of Fig. 4-17 shows a method of 
using a triode-connected 807 as a linear am- 
plifer. The grounded-grid stage has a very low 
input impedance (around 200 ohms), which ac- 
counts for the tapping down on the grid coil. 
Connected this way, the 807 becomes a zero-bias 
tube. 
— GSBQQ and G3FHL 


Output 


Input 


Fig. 4-17 — Triode-connected 807 linear amplifier. 


9. Hints and Kinks... 


for the Power Supply 


| VERSATILE POWER SUPPLY 


9 bas power-supply circuit shown in Fig. 5-1 is 
an ideal arrangement for any experimenter. As 
| an example of its versatility, assume that a trans- 
| former rated to deliver 500 volts each side of 
center-tap is available. With this supply, by 
merely throwing a couple of knife switches, the 
same supply may be used to obtain 500, 1000, 
or 2000 volts. Thus, as individual requirements 
| change, the supply may be changed to suit with- 
out having to rebuild. 
The d.c. power available at the output of the 
filter is as follows: : 


Switch Position Voltage Current 
Condition Si S2 Available Available 
(1) A B’ Y 2 
(2) B iby 1 1 
(3) B A’ 2 % 


The figures in the available voltage and current 
columns indicate what multiple of the normal 
rated output may be obtained for the various 
| switch positions. Switch position A-A’ should 
| be avoided, because with the connections thus 
| set up, the filter condensers virtually short-circuit 
| the transformer secondary. 

Examination of the circuit reveals that for 
) Condition 1 as tabulated above, the familiar 
» center-tapped full-wave arrangement is produced 
| by the knife switches. Condition 2 results in a 
| bridge circuit, and Condition 3 results in a volt- 
) age-doubler circuit. 

There is one precaution to observe in building 
} this type of supply. The reactance of the input 
filter condensers Cy and C2 (storage capacitors 
| under operating Condition 3) should not be so 
‘small that the peak plate-current rating of the 
rectifier tubes V1 and V2 is exceeded. This can be 
| calculated simply from the following formula: 


10° 
377C 


| where C is the capacity of C, in microfarads. This 
| assumes a 60-cycle supply, and neglects tube drop 
/and transformer resistance. Suffice to say that if 
the total transformer secondary voltage is 1000 
| volts, 3 ufd. can be used at Cy and Ce with Type 


Reactance (X,) = 
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866A rectifiers. At 2000 volts total not over 2 
pid. should be used. 

Under operating Conditions 1 and 2, the con- 
densers are in series, but since the ripple fre- 
quency is doubled, the input impedance remains 
the same. 

As a variation on the circuit shown, under 
Condition 3, if B’ is connected to the cathode- 
plate junction of Vy-V2, the rectifiers are con- 
nected in parallel, permitting twice the allowable 
peak plate current to be passed, assuming, of 
course, that the transformer ratings permit. A 
word of warning: Turn the power input off before 
doing any switching with S; and S»! 

— Ray F. Knochel, W9CO, ez-W1CM 


Fig. 5-1— Schematic diagram of a versatile power 
supply for the ham shack. Values given below are for a 
typical supply capable of delivering 550 volts at 300 
ma., 1100 volts at 150 ma., and 2000 volts at 100 ma. 
under various operating conditions. 

Ci, C2 — 3 pfd., 2000 volts. 

C3 — 3 ufd., 3000 volts. 

Li — 12 hy., 300 ma. 

Si, Se — S.p.d.t. knife switches. 

Ti — 1000 volts c.t., 300 ma. 

T2 — 2.5 volts, 10 amp., 10,000-volt insulation. 

Ts, Ts — 2.5 volts, 5 amp., 10,000-volt insulation. 

Vi. V2, V3, Va — 866A. 


04 


RECTIFIER PROTECTION 


AVE testing experimental gear for the first 
time, put a small resistor in series with the 
high-voltage between the rectifier cathode and 
the first filter condenser to act as a fuse in case 
something in the gear is short-circuited. 

— Robert Schuetz, W2BDG 


CIRCUITS FOR SURPLUS 
DRY-DISK RECTIFIERS 


HH” often, in looking through a surplus store, 
have you come upon a dry-disk rectifier 
with a center terminal, a terminal halfway be- 
tween center and each end, and the ends tied 
together, and said, “‘Too bad that’s not a half- 
wave,” or “Too bad that’s not a center-tap job,” 
or ‘‘Too bad it doesn’t handle enough voltage 
for my purpose.” 

Let’s take a look at one of these jobs; a typical 
stack employing twelve units is shown diagram- 
matically in Fig. 5-2. If we use this assembly as 


Fig. 5-2. 


the manufacturer intended, we connect a.c. to A 
and B and take d.c. out at C and D, and the stack 
is seen to be a bridge rectifier, with three units in 


STACK ENDS | | 
TIED TOGETHER 


Fig. 5-3. 


series in each arm, as shown in Fig. 5-3. How- 
ever, let’s redraw Fig. 5-2 again, and unsolder 
the leads at X and Y. Observe from Fig. 5-4 
that we now have two half-wave units in parallel, 


Fig. 5-4. 


each half-wave unit being composed of six sepa- 
rate rectifier pairs in series. Observe that we 
haven’t done a thing to disturb the contact pres- 
sures on which the rectifier depends for its proper 
functioning. In fact, we didn’t even need to re- 
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move the leads at X and Y, but could have taped 
them over. We can use single units in any series 
combination we want, bridge rectification, center- 
tap, and so on. Four arrangements like that of | 
Fig. 5-4 could be used as-the four arms of a 
bridge rectifier with twice the voltage input ca- 
pability and twice the current output capability 
of a single original stack; or two could be used 
with a center-tapped transformer, in which case 
each half of the transformer secondary winding 
could have a voltage equal to that of the original 
rating on the single stack of Fig. 5-2. A very | 
large number of variations is possible — just use 
your head. 

Now just wait —we’re not done yet. Let’s 
clip the lead connecting opposite ends of the | 


Fig. 5-5. 


stack of Fig. 5-2, and unsolder the leads at X 
and Y as before. Behold, then, Fig. 5-5. This 
suggests finding a center-tapped transformer, for 


full-wave rectification, with the circuit according | 


to Fig. 5-6. 


A.C. IN 
Fig. 5-6. 


From all this we can conclude: 

1) That any five-terminal rectifier. 
normally used as a bridge-type full-wave recti- 
fier, can be used as a half-wave unit with the 


same voltage-input and current-output ratings. | 


as originally, by using the center as one terminal 
and the junction of the ends as the other. 

2) That such half-wave units can be used in 
either center-tap or bridge-type full-wave cir- 
cuits, in series or parallel to withstand the re- 
quired voltage input or current output. 

3) That by breaking the end-to-end junction 
and using the ends and center terminal as con- 
necting points, the single unit can be used as a 
full-wave rectifier of the center-tap type, at 
original input voltage and current ratings. 2 

— Evert Rodenhouse, W7TQ 


RECTIFIER WIRING FOR RAPID 
TUBE SUBSTITUTION 


T seems to be a natural law that when a recti- 
fier tube goes west, there is not only no spare 


in the rack, but also the only available tube has 


a different socket pattern than the deceased. 
Perusal of the socket patterns in the Handbook 


stack, © 
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discloses that there are only three in use for five- 
volt octal-base full-wave rectifiers. So far as tube 
operation goes, two of the three are identical. 

A single octal socket can be wired so that it 
will take any five-volt octal-base full-wave rec- 
tifier tube. This is accomplished by wiring Pins 
2 and 7 together to form one side of the filament 
circuit, Pin 8 being the other in all cases. Also, 
wire Pins 3 and 4 together for connection of 
plate No. 1, and Pins 5 and 6 together for con- 
nection of plate No. 2. 

With a socket thus wired, any one of nine rec- 
tifier tubes can be plugged in, and will work, pro- 
vided the load for the tube is not exceeded by 
any great amount. 

It is suggested that all emergency equipment 
be wired in this manner, to facilitate restoration 
_of service in event of rectifier tube failure. 
| — Ronald L. Ives 


_JR. OP “INSURANCE” 


x automobile ignition switch of the universal 
f type, available at auto supply stores, is just 
the thing to lock the primary circuit of the trans- 
_mitter so unauthorized persons cannot turn it on. 
It helps keep the exploring fingers of the Jr. Op 
out of harm’s way while Dad is at work. 

| Simply wire the ignition switch in place of the 
master filament switch. It can be mounted in the 
'same hole by enlarging the hole with a 34-inch 
socket punch. 
| — Adelbert Kelley, W2CSX 


'SOME USES FOR THE 
-SCR-274 DYNAMOTORS 


U you have a need for a small high-speed 115- 
| volt a.c. motor, don’t overlook the small dyna- 
_motors that come with the SCR-274-N receivers. 
With a minimum of effort they can be converted 
_to do a good job. 

Remove the socket and the wires from the 
base, and take off the end covers. Remove the 
castings holding the brushes, and replace them 
just opposite to the way they were removed. 
The low-voltage brushes and the small condenser 
that is across the contacts may be discarded. 

Connect the wires from the field winding di- 
| rectly to the high-voltage brush holders, and 
bring out one lead from each brush to serve as the 
115-volt a.c. input leads. Make sure that the 
high-voltage end of the armature is the one con- 
' tacted by the brushes, otherwise a fuse will be 
| blown! Drill and tap the end of the armature so 
that a small length of threaded rod can be in- 
serted for a power take-off. A hole with a rubber 
| grommet inserted in the other end of the case will 
| serve to bring out the 115-volt leads. A small 
| toggle switch can also be installed in the end 
| cover. Be sure to remove the small grounding 
| straps from the brushes to the frame. 
| When reassembled, the motor has its original 
| appearance except for the power take-off rod ex- 
| tending out of one end, and the line cord out of 
| the other. The motor will handle a six-inch fan. 
— Elmo V. Boswell, W@PXW 
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D.C. HEATER SUPPLY 


pee are times when a.c. heater operation 
results in undesirable hum effects, no matter 
how much care is taken to prevent it. Examples 
are the hum introduced in the first stage of a 
high-gain audio amplifier and the frequency 
modulation that often occurs in “hot cathode”’ 
oscillator circuits. The latter is particularly 
bothersome at frequencies of the order of 14 Me. 
and higher in receiver h.f. oscillators and in VFOs. 

A simple way out is to use a d.c. heater supply 
for the tube in which the hum or modulation 
arises. The circuit given in Fig. 5-7 will easily 
handle one 6.3-volt 0.3-amp. heater and has a 


SR 


115 V. 


To 6.3 V. 
300 MA. 
Heater 


Fig. 5-7 — Circuit diagram of a d.c. heater supply for 
hum reduction in oscillators, speech amplifiers, etc. 


ripple content of only about 3 per cent r.m.s. 
The rectifier is a rebuilt b.c. type selenium half- 
wave unit normally rated for 115-volt 100-ma. 
operation. These rectifiers consist of six plates, 
and when taken apart may be reassembled into 
a full-wave rectifier having three plates in paral- 
lel on each side. So connected, they can deliver 
600 ma. without overload. 

The selenium rectifier may be reassembled on 
the original support if additional soldering lugs 
similar to those on the unit are made from thin 
brass or other metal that will take solder. 

The resistor, R, serves the dual purpose of ad- 
justment of output voltage and of providing 
filtering in conjunction with the 1000-ufd. con- 
denser. With a center-tapped 24-volt filament 
transformer, as indicated in the drawing, a re- 
sistance in the neighborhood of 15 ohms will drop 
the voltage to 6.3 across a 300-ma. tube heater. 
An adjustable resistor should be used and the 
voltage set to the correct value by means of a 
d.c. voltmeter. Small 24-volt filament transform- 
ers have been on the market, but if not readily 
available it is not much of a job to rewind the 
secondary of the smallest size of 6.3-volt trans- 
former. The output voltage is not critical, so long 
as at least 10 volts each side of the center-tap can 
be obtained, because any excess voltage drop can 
be taken up in the resistor. 

While it is seldom necessary to handle two 
heaters (600 ma.), the rectifier is capable of it. 
To maintain the same filtering, the capacitance 
should be increased to 2000 »ufd. The resistance 
will be about halved because of the greater cur- 
rent drain. 

These supplies should never be operated with- 
out the tube heater connected, because with no 
load the voltage will rise to a value that may 
break down the filter condenser. 

— George Grammer, W1DF 
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ECONOMICAL BIAS SUPPLY 


ee in Fig. 5-8 is a system for obtaining 
fixed bias from an existing low-voltage plate 
supply at low cost. The output voltage is ad- 
justable, depending on the size of C;. Resistor Rz 


Fig. 5-8— An economical bias supply that can be 
added to an existing low-voltage supply with a mini- 
mum of effort. Values are given below for the parts in 
the bias supply only. 


C; — Value depends on desired output voltage. See 
text. 

C2 — 8-ufd. 450-volt electrolytic. 

Ri — 30,000 ohms, 1 watt. 

R2 — 0.1 megohm, 1 watt. 


may be omitted if desired, as it merely serves as 
a bleeder to discharge C;. Most constructors will 
prefer to retain it to avoid shocks, and because 
its value is high it wastes very little power. 

The following tabulation shows how the out- 
put voltage varies with the size of Ci: 


1 D.C: 
(ufd.) Volts 
0.5 —340 
0.25 —330 
Oe! — 240 
0.05 —160 
0.04 —140 
0.01 —37 
0.006 —23 ° 
0.002 —10.5 
0.001. —7.6 
0.00025 —3.2 


These measurements were made with a 
vacuum-tube voltmeter and were for a trans- 
former rated at 340 volts each side of center 
tap. The current rating of such.a supply is limited 
by the size of the components and the ratings of 
the transformer and rectifiers, but it is adequate 
to supply bias for small tetrodes such as the 807, 
and is also usable as blocking bias in grid-blocked 
keying systems. 

As an inexpensive way to get your bias require- 
ments this system is hard to beat. It eliminates 
the need for large dropping resistors and dry 
cells, and requires so little space that it can 
usually be added to an existing power-supply 
chassis without crowding. 

— Frank A. Reed, jr, WGPWQ 
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LOW-IMPEDANCE BIAS SOURCE FOR 
CLASS-B MODULATORS 


Paes a good low-impedance bias source 
for use with Class B modulators has always 
been a problem with a high nuisance value, es- 
pecially in modulators where the grid current 
requirements are high. Batteries have been about 
the simplest way out, but batteries are expensive, 
and they don’t last very long when they are tied 
onto the grids of a pair of tubes like the 810. The 
circuit shown in Fig. 5-9 solves the problem per- 
manently, and at low initial cost, because the 
tubes used are readily available from surplus 
stocks, and the other parts are inexpensive. 

The arrangement makes use of Type 2050 and 
2051 thyratrons as regulator tubes. When con- 
nected as shown in the diagram, with the control- 
and screen-grids tied to the cathode, these tubes 
will regulate at 8 volts and 13 volts respectively. 
At the low anode voltages encountered in normal 
biasing service, they can be used to regulate up to 
100 ma. average current, considerably more on 
peaks. Thus, they may be used to hold grid 
voltage constant over the full range encountered 
in most ham rigs. Because these tubes have in- 
directly heated cathodes they may be operated 
from a common filament winding.  - 

By judicious selection of the number of each of 


T 


MSV. A.C. 


* Connected 


Same as above 


Fig. 5-9 —In this low-impedance bias supply, thyra- 
trons are used as voltage regulators. Two filament 
transformers are used “back-to-back” in an inexpensive 
arrangement suitable for biasing Class B 810 modulators 
or other similar tubes. 


C; — 40 ufd., 150 volts. 

C2 — 20 ufd., 150 volts. 

Ri — 3000 ohms, 10 watts. 

Li — 8-hy. 50-ma. filter choke. 
Ti — 6.3 volts, 1 amp. 

Te — 6.3 volts, 4 amp. 
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the two types used in the series-connected ar- 
rangement, a wide variety of bias voltages may 
be obtained. For example, in the rig at W4BBL, 
a “hi-lo” power switch is used to change the 
plate voltage on the final and the modulators 
from 2200 volts to 1100 volts. This requires a 
corresponding change in the bias applied to the 
modulator tubes. By having three 2051 tubes in 
series at the high end of the chain and two 2050s 
at the low end, 55 volts bias is obtained when 
the switch is in the “hi” position, and 16 volts 
when it is turned to “‘lo.’’ Other combinations 
can be worked out by rearranging the number 
and type of tubes used. 
— C. 8. Harrill, W4BBL 


HAND-DRIVEN 
GENERATOR HINTS 


OR emergency use, I recently purchased a 
BC-1306 rig, complete with hand generator 
GN-58. Anyone who has ever cranked one of these 
units will attest to the fact that it is next to 


impossible to crank with one hand and send with 


the other, and talking isn’t much use either, if 
you're short-winded! However, by anchoring the 
tripod that holds the generator, and sitting on 
a chair, it is possible to pedal the thing like a 
bike, leaving both hands free. Provided you keep 
your transmissions short, it’s not too tiring. 

For the real lazy man, however, it is possible to 
run the generator from a 6-volt storage battery. 
Attach the battery leads directly to the -brush 


| connections on the low-voltage commutator. The 


generator will run as a d.c. motor and will gener- 
ate at the same time, delivering only slightly less 
voltage than when cranked by hand. 

— Russ Robinson, W4JGS 


BIAS SUPPLY USING VOLTAGE- 
REGULATOR TUBES IN PARALLEL 


pA OnE attempting to construct a regulated 
power supply using VR tubes in parallel 
usually finds a problem on hand. This is true even 
though the circuit employs equalizing resistors 
intended to make parallel tube operation possible. 
Sometimes, by careful tube matching, it is possi- 
ble to make a pair of tubes fire, but an attempt to 
ignite three or more tubes ordinarily spells 


Fig. 5-10 — Circuit dia- 

gram of the regulated 

C-bias supply. 

Ci, Co2— 20-yfd. 450-volt 
electrolytic. 

Ri, Re, R3— 27,000 
ohms, 2 watts. 

Ra, Rs, Re — 4000 ohms, 
3 watts. 

Li — 20-hy. 15-ma. fil- 
ter choke. 

Ki —Control relay 


with 50-ohm coil 
(Sigma model 
3A) 


T, — Power transformer 
to deliver ap- 
proximately 225 
volts at filter 
output. 


7 


trouble. The difficulty encountered is that as soon 
as one tube ignites, the voltage across the other 
regulators is instantly dropped below the firing 
point and these latter tubes just cannot fire. 

An investigation of this subject came about 
when the need for a bias supply arose. The supply 
requirements were —75 volts with key up and 
—200 volts at approximately 200 ma. (amplifier 
grid current) with key down. Inasmuch as the 
supply was to be used with a kilowatt final, it 
was important that it be foolproof. Naturally, the 
standard regulator circuits were given a whirl 
first. Supply voltages up to 400 volts were used, 
and both gradual and shock excitation of three 
VR tubes were tried. In all cases, it was impossi- 
ble to depend on sure-fire operation of the power 
pack. 

The remedy, once arrived at, is simple. Three 
OA38s were hooked up as shown in Fig. 5-10, 
with the circuit broken up into three resistive 
paths. R,, Re and R3 are the series resistors for the 
individual VR tubes and each regulator acts 
independently of the other two. The normal 
grid-leak resistor is replaced with three separate 
units, Ry, Rs and Re, of the proper resistance to 
give the desired voltage drop (125 volts in this 
case). Naturally, the reliability of the whole 
circuit is improved because of the divided respon- 
sibility among the several components. 

Resistors Ri, Ro and Rz3 are selected to main- 
tain 5 ma. current per VR tube, or a 15-ma. 
total. When keying 100 ma. grid current through 
these tubes, it is interesting that the 15-ma. 
supply current remains unchanged. This makes 
relay interlocking for the bias pack a simple 
matter. As shown in the diagram, if a relay that 
operates at 12 ma. is inserted in series with the 
supply output lead (right after the filter), it can 
be used to activate the high-voltage supply. 

Incidentally, do not attempt to use a 130-volt 
transformer and a dry rectifier in this type of 
pack. Use a full-wave vacuum tube such as a 
Type 80 or 5Y3, and a filter output voltage 
around 220-250 volts. Otherwise, there will be a 
current reversal through the dry rectifier, or 
variation in supply current which interferes with 
relay action. 

— Donald F. Alexander, WSDMN 


TO POWER 
TRANSF. PRI. 
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BIAS SYSTEM FOR 
CLASS-B MODULATORS 


Grant in Fig. 5-11 is an arrangement that can 
be used to provide bias for the Class B modu- 
lator set-up encountered in most medium-power 


To Modulator 
Filaments 


II5V. AC. 


Fig. 5-11 — Simple bias system for use with medium- 
power Class B modulators. Additional mercury-vapor 
rectifiers may be added to obtain higher bias voltage, if 
desired. T; is the usual filament transformer in the Class 
B stage, while Tz and T3 should be selected for the par- 
ticular rectifier tubes used in the system. 


ham rigs. The scheme makes use of the constant 
drop of about 15 volts obtained with mercury- 
vapor rectifiers. Type 83s are shown in the dia- 
gram, and they provide about 30 volts of bias. 
Adding a third tube and transformer will boost 
this to 45 volts, and so on. Larger tubes, such as 
the 866, should be used where higher peak cur- 
rents are encountered. The filament transformers 
need not be insulated for high voltage. 
— kh. T. McFarland, W2SKT 


BATTERY-SAVING HINT 


M" battery-powered gear obtains its ““B” 
voltage from two batteries in series, using, 
for instance, two 45-volt units in series to get 90 


B 


Fig. 5-12 — A novel power-saving system for battery 
operated gear. Throwing the switch from “HI” to “LO” 
results in operation at half normal plate voltage. 


HINTS AND KINKS_ 


volts, or, in the case of my own blooper, two 


_6714-volt units to get 135 volts. In many cases 


the full B voltage may not be required; for ex- 
ample, when a receiver is tuned to a strong signal 
which does not require full gain of the receiver, 
or in the case of a transmitter which is operating 
over a short distance with a strong signal. In 
these cases full plate voltage is unnecessary, but 
we usually adjust things by turning the volume 
control down. This does not reduce the battery 
drain in any way, and they go right on draining 
at the same rate whether conditions are good or 
bad. Battery power is expensive, and the simple 
switching circuit shown in Fig. 5-12 goes a long 
way toward conserving battery life under the 
conditions outlined above. 

A d.p.d.t. switch is used to change the battery 
connections fromseries (“‘HI”’) toparallel (““LO”’). 
This results in less current drain, and distributes 
the load over two batteries instead of concen- 
trating it on one. The point in the diagram marked 
““B + Intermediate” remains at the same voltage 
regardless of the switch position, and can be used 
for circuits where constancy of voltage is impor- 
tant, such as for the local oscillator in the receiver 
or for the VFO in the transmitter. 

— Charles Erwin Cohn 


HOMEMADE HIGH-VOLTAGE TERMINAL 


Agee satisfactory high-voltage terminal of the 
quick-disconnect type can be made from a 
National XS feed-through bushing, a Type SPP 
plate connector, and the top cap of a burned-out 
tube. The method is shown in Fig. 5-13. 


Ceramic Plate 
Plate Cap Connector 
Fill with Solder 
Insulated 


Fig. 5-13— Improvised high-voltage terminal made 


from junk-box parts. 


Clean out the top cap. Then insert the threaded 
bolt from the ceramic bushing, and flow solder in 
around it until a firm joint is made. Reassemble 
the bushing on the chassis. The ceramic plate 
connector can then be used to attach the lead 
from the power supply. 

— Earl F. Hart 


HIGH-VOLTAGE DIVISION FOR 
POWER-SUPPLY ECONOMY 


(ose Ee saving of space and power can 
be obtained through the use of the circuit 


arrangement shown in Fig. 5-14. A single high- 


voltage supply is used for both driver and ampli- 
fier stages by placing the two in series across the 


| 


FOR THE POWER SUPPLY 


| Fig. 5-14 — An unusual arrangement for using a single power supply for 
both driver and final amplifier. Values of the various components are dis- 
cussed in the text. 


| supply. In addition to the savings in power sup- 
| ply, the arrangement has certain other advan- 
| tages which are discussed below. 


The suggested arrangement shown in the dia- 
gram may be adapted to nearly any tube com- 


| plement. The high voltage is applied to the plate 
/and screen circuits of the amplifier, V7.2, in the 
/ usual manner. The driver stage, V7i, is then 
| connected in series with the amplifier, making use 
| of the voltage drop between plate and cathode to 
| reduce voltage to the value needed by the driver 


tube. This means, of course, that the cathode of 
the amplifier stage is above ground by the 
amount of the voltage drop encountered in fe 
plus R3. The voltage applied to the plate circuit 
of the driver is thus determined by the cathode 


' current of VT». 


\) 
i 
i 


In the diagram, F3 is the cathode-biasing resis- 
tor for the amplifier, Re is a grid-blocking resistor 
of about 50,000 ohms, and Rs is the required grid 
leak for the stage. It is returned to cathode 
through the blocking resistor, which is shorted 


/ out when the key is closed, and through #3. 


Assume that V7». is an 807 or 6L6, and the 
crystal oscillator is a 6C4 or 6C5. The plate sup- 


_ ply is rated to furnish 450 volts at 100 ma. In the 


arrangement shown, 350 volts will be applied to 
the amplifier plate circuit, and 100 volts to the 


crystal oscillator. The plate-screen current of the 


' amplifier may be as much as 100 ma., while the 


oscillator will draw about 20 ma. Fes should be of 
sufficient wattage and resistance to pass the total 


current requirements of both stages and to pro- 


duce, in conjunction with the voltage drop 


| through V7», the necessary plate voltage for the 


| oscillator. In the example cited, the value of Rg 
_ is 1250 ohms. 


The voltages and currents mentioned above 
are those encountered when the amplifier is fully 
loaded. The novelty of the arrangement becomes 
apparent when the circuit is tuned. With the 


| oscillator operating normally, and the grid of 
| VT. fully excited, the plate-screen voltage of 


VT», will depend upon its loading. Should the 
antenna be disconnected and the amplifier tank 
circuit resonated, the plate-screen current will 
drop appreciably. This, in turn, will reduce the 
voltage applied to the driver stage V7}. In con- 
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sequence, the r.f. drive to VT, 
will be reduced. Thus, grid drive 
to VT. is proportional to its 
plate loading, and is self-regulat- 
ing. This prevents high r.f. volt- 
ages from appearing in the tank 
circuit of the amplifier when it 
is unloaded, which always hap- 
pens in conventional circuits. It 
therefore becomes possible to 
use plate-tuning condensers and 
band-changing switches of much 
smaller dimensions and voltage 
rating than ordinary. As a matter 
of fact, receiving condensers and 
small ceramic switches may be 
used quite successfully in a 50- 
watt rig. 

Another desirable feature of this circuit is the 
keying arrangement. With the key open the grid 
is negative with respect to cathode because it is 
tapped onto the voltage divider made up of VT», 
Rs, Re, and Rs. Thus, plate current in VT? is 
reduced to a very low value. With VT», almost 
inoperative, the plate voltage applied to the os- 
cillator, V7, drops to a very low value, rendering 
the oscillator inoperative. A hand key is shown in 
the diagram, but in the interest of safety it is de- 
sirable to substitute a relay, especially where 
high voltages are involved. As a matter of fact, 
the voltage across the key will not exceed that 
applied to the plate circuit of the driver tube, as 
measured from point X to ground. 

The circuit described has been used by the 
writer with many tube arrangements. In one 
case, V7. represented a pair of 813s and VT, 
was a series of three 6L6 tubes in multiplier 
stages. The cathode current of the two 813s was 
used to provide the voltage drop to the plate- 
screen circuits of the 6L6s. The number of tubes 
in the driver circuits is limited only by the 
cathode current of amplifier, which must equal 
the sum of the plate and screen currents of all 
the driver tubes. 

While it is true that a sacrifice in amplifier 
plate voltage must be made to provide plate 
voltage for the drivers, this reduction is more 
than offset by the great saving in space and 
weight of separate supplies, or of the relatively 
tremendous wattage consumed by dropping 
resistors. 

— FE. F. Lewis, W2CPD 


TRANSFORMERLESS 
SUPPLY HINT 


I: circuits using a transformerless power supply 
it is often suggested, as a safety precaution, 
that a single lead be run from the “high” side of 
the equipment to the a.c. plug with the return 
circuit made by an external ground connection. 
About half of the time the plug is put in the 
wrong way, and nothing happens until it is 
reversed. 

This inconvenient condition may be eliminated 
by marking the polarity of the outlets to be used 
or, where this is impractical, using the circuit 
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D.PD.T. Switch 


To Rectifier 


Fig. 5-15 — Handy way to get around the problem of 
polarization of a.c. input to transformerless power 
supplies. 


shown in Fig. 5-15. Note that the position of the 
switch that corresponds to ‘‘on” is determined 
by the way the plug is inserted in the outlet. 

— Henry S. Burden, W4MRK 


CONSTRUCTING SAFETY INTERLOCKS 
FROM STANDARD PARTS 


ee: interlock switches are recommended 
on all radio equipment so that when the 
cabinet door is opened all high-voltage circuits 
are de-energized, such switches are not readily 
available, and many of the small commercial 
models are not in accord with local electrical 
codes. 

A neat and relatively inexpensive interlock 
switch that is quite safe and which will pass most 
electrical inspectors can be constructed easily 
from a Microswitch and a few standard fittings. 
Constructional details are sketched in Fig. 5-16. 
Because all electrical parts are standard UL or 
AN fittings, and all fit together without altera- 
tions, appearance is quite workmanlike and neat. 


Microswitch 
BZE-2RN 


y Length to fit cabinet 


+ Thinwall-conduit fitting 


AN 3057-8 fitting 
with rubber ferrule 


Fig. 5-16 — Microswitch mounting for service as rack- 
cabinet interlock. 
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Mountings for most rack cabinets are quite sim- 
ple, requiring only straightforward machine work, 
with no highly-critical dimensions. 

Length of spacers, for Par-Metal rack cabinets 
of the ER-223 series, should be about 114 inches. 
The switch is held in place by two 10-32 rack 
screws through the side of the cabinet. Alterna- 
tive mountings include a right-angle bracket 
screwed to the rear frame of the cabinet, and a 
bracket to support the switch from the rear of a 
convenient chassis. Best location for the switch is 
so that the actuating button is operated by the 
door catch housing when the cabinet door is 
latched. This eliminates any tendency of the 
switch to warp the cabinet door. 

A satisfactory electrical location for a safety 
interlock switch is between the main fuse and the 
main system switch, as in Fig. 5-17A. If extra 


Interlock a 


A.C 


ine Load 


(A) 


eres | | 


A.C. 
Line 


(B) 


Fig. 5-17 — A — Simple interlock circuit. The switchfis 
simply plugged in series with the a.c. line. B — Circuit 
using interlock in conjunction with a locking relay. The 
switches are pushbutton type. Si (on) is normally open, 
while Se (off) is normally closed. 


safety is desired, the interlock can be used in 
conjunction with an electrically self-holding relay, 
as shown in Fig. 5-17B. This prevents accidental 
or intentional turning on of the power by manual 
operation of the interlock. Once the circuit is 
broken by Sg, it is necessary not only to close the 
interlock, but also to close the “‘start”’ or “‘on” 
pushbutton switch before the system is elec- 
trically live. Since this requires the use of both 
hands when the cabinet is open, the chance of 
shocks is at a minimum. 

Whatever circuit is used, some sort of safety 
interlock should be incorporated in every rack 
cabinet. Safety measures are much cheaper than 
funerals! 

— Ronald L. Ives 
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6. Hints and Kinks. 


“MONITONE” MODIFICATIONS 


| AND APPLICATIONS 
Nee using the “‘ Monitone”’ described in May, 


1951, QST, I wanted to do something to 


| reduce the gain of the receiver while the key was 


1st RF Stage 
in Receiver 


Ground Lead Between 
Freceiver and Monitone 


‘pes | 


Fig. 6-1 — A simple way to reduce receiver gain dur- 
ing key-down periods. The grid resistor of the first r.f. 
stage is lifted and connected to a point in the Monitone. 


_ No changes need be made in the values of any of the 
resistors in either the Monitone or the receiver. 


| closed. The scheme shown in Fig. 6-1 does the 
» trick nicely. The negative bias developed across 
| Rg in the Monitone is applied to the grid of 
the first r.f. stage in the receiver. No changes 
| are made in the Monitone circuit. 


4 


Fig. 6-2 — Still another 
modification of the famed 
“Monitone.” This one con- 
verts it to a code-practice os- 
cillator at low cost. 


4 


for Keying and Monitoring 


In operation, when the key is closed the normal 
tone is heard in the headphones, but the receiver 
gain drops sharply, preventing the S-meter from 
being driven off scale by the transmitted signal. 
This makes for better break-in, because the 
receiver takes less time to recover. 

— W. Fraser, GM3BL 


| fee a ‘“‘Monitone,” and needing a code- 
practice oscillator to school my two jr. ops 
for their Novice ticket, I came up with the idea 
shown in Fig. 6-2. It is passed along to other 
amateurs who may find it of interest as a means 
of adding another piece of equipment to the sta- 
tion without taking up more space on the operat- 
ing desk. 

By lifting the center-tap of the power trans- 
former and inserting about 3300 ohms, a bias 
voltage is developed when current flows through 
the resistor. After filtering with the values shown 
in the diagram, about 6 volts d.c. bias is obtained. 
This is connected, through an open-circuit jack 
(insulated from the chassis), to the junction of — 
Rg and Rg in the grid of the 6J5 tube in the Moni- 
tone. 

This arrangement operates the relaxation oscil- 
lator very nicely through the full tone range. I 
have found it extremely useful in adjusting my 
bug to my liking as well as for sending code 
practice. 

— Charles E. Tamm, W1MIV 
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QUICK QRS FOR BUG USERS 


I HAVE FOUND the following trick quite useful in 
making rapid changes in speed when using a 
bug key. I adjust the weights on the bug for the 
highest speed I normally use, and then slow it 
down by merely slipping a large nut over the set- 
screw of one of the weights. Several different nuts 
can be kept available at the operating position to 
permit speed changes to be made at an instant’s 
notice without having to disturb the original 
adjustment. 
— Merritt E. Malvern, W2ORG 


HOMEMADE BUG WEIGHT 


i ibe a ¥%-inch diameter bit to drill a hole 14 inch 
into a block of wood. Then fill the hole to a 
depth of 3g inch with solder. The wood, being a 
good heat insulator, will help keep the solder 
molten while you probe for the center (a pit left 
by the guide screw of the wood drill) with a tooth- 
pick. Hold the toothpick in place until the solder 
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Fig. 6-3— Home- 
made bug weight 
used by WO6KIR. 
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hardens and then use it as a pilot for a %-inch 
metal drill. Drill straight through the solder and 
then remove same from the block. After the new 
weight has been positioned on the bug shaft, it 
may be secured with an elastic band. 

— Ralph W. Stewart, W6KIR 


ANTI-SKID TREATMENT FOR BUGS 


ee tendency for a bug to slide across the 
smooth top of the operating table can be cured 
easily without resorting to unsightly rubber pads, 
screws, etc., and without marring the finish of 
the finest table. Merely rub a small piece of 
beeswax on the rubber feet of the bug and it will 
stay in place as though fastened down. This will 
work on surfaces as smooth as glass. If beeswax is 
not available, the wax coating from an old paper 
condenser will do as well. 
— William J. Wright, W5KYK 

HE following method of keeping bugs from 

walking has been used on shipboard and has 
held the key even during a 47-degree roll. 

First remove the dust from the feet of the 
bug and from the desk or table by using a damp 
rag. After these surfaces have been dried, small 
pieces of friction tape should be placed under the 
feet of the bug. Now, hand pressure should be 
exerted to make the works stick together. 

— W. J. Davenport, W3PFA 
U you are bothered by having your bug “walk” 
across the operating table during each trans- 
mission, your problem can be solved simply and 
inexpensively by placing a piece of Life Guard 
Cushion Rug Holder beneath it. This material, 
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which is designed expressly to prevent small 
throw rugs from slipping on waxed floors, is ob- 
tainable at hardware and rug stores. It won’t mar 
the operating table, and requires no permanent 
attachment. Just cut a sheet the size of the base 
of your bug, place the bug on it, and try to budge 
it. It even works on surfaces as slippery as glass. 
— C. Vernon Chambers, W1JEQ 
Hee a method of obtaining a solid mounting 
for your key without having to bolt the thing 
to your good mahogany desk. Take a piece of 14- 
to 14-inch boiler plate about 6 by 4 inches and 
drill the necessary hole for mounting the key. 
Counterbore the holes on the bottom surface to 
“sink” the heads of the mounting screws. Then 
round off and polish the edges by filing, grinding, 
and buffing. A piece of billard cloth or felt glued 
to the bottom will keep it from scratching the 
desk. Your XYL will be much happier about 
things, and your key will stay put. 
— James Gray, VE8CR 
sles soft sponge rubber from the inside of an old 
automobile radio vibrator makes a nifty pad 
on which to place your key. It won’t slip, and it 
will act as a “silencer” if you are a heavy-fisted 
brasspounder. ‘ 
— Merritt Malvern, W2ORG 


THE “SIAMESE PADDLE” 


Acces anyone who has built an electronic 
keyer has gone through the experience of 
discovering, usually after completing the elec- 
tronic part, that the control mechanism — the 
switch, or key — can be much more of a prob- 
lem. A glance at the circuit of one of these de- 
vices fails to show why an old hack-saw blade 
wouldn’t do the trick. But this is far from the 
truth. Positive and reliable control requires a 
considerable degree of mechanical refinement, as 
attested by the fact that a ham will often chop 
up a twenty-dollar bug to get the few essential 
parts he needs. Satisfactory homemade substi- 
tutes require greater than an ordinary amount 
of skill with tools. 

However, I recently discovered that there is a 
very simple solution to the problem. A pair of 
ordinary inexpensive straight keys can be made 
into a de luxe keyer control in less than an hour, 
if you don’t insist on trimming it up. It not only 
supplies a good wobble-free mechanism, but it 
also provides for convenient adjustment of ten- 
sion and contact spacing, satisfying the most 
finicky operator. 

As Fig. 6-4 shows, it is simply a matter of 
mounting the two keys back to back in a verti- 
cal position. The keys shown in the photograph 
are Type J-38, selling in surplus for as low as 85 
cents each, although almost any other type can 
be adapted. The J-38s are particularly suitable 
because they come mounted on bakelite bases, 
one of which can be put to use since most elec- 
tronic-keyer circuits require insulation for all 
three terminals of the control. 


_ First remove the two keys from their bases, 
strip one of the bases of the remaining hardware 
_and remove the shorting levers from both keys. 
| It may be necessary to lift the key arm out of 
its bearings to get at the screw holding the lever. 
} Now place the keys on edge, with their bottoms 
facing, and clamp them together with a 6-32 
-machine screw through the upper mounting- 
screw hole. Using another 6-32 screw through 
_ the lower mounting hole, fasten a 1-inch hard- 
ware-store angle piece on each side with the legs 
extending outward. (The brass-plated pieces usu- 
_ally found in hardware stores, but less often in 
_dime stores, make a much neater job than the 
) common iron variety.) Make sure that the strap 
connecting the stationary key contact to its 
termina] doesn’t short-circuit against the angle 
piece. 

| The front end of the assembly is supported on 
| 14-inch hardware-store angle pieces. One leg 
| of each of the two pieces is shortened by cutting 
it off about midway between the two holes. One 
of these angle pieces is then fastened to the 
| lower terminal of each key, using the terminal 
| cap screw through the top hole in the longer leg 
| of the angle piece. The short legs should point 
| inward. 

| One of the J-38 bakelite bases is then marked 
| and drilled to fit the holes in the feet of the 
| mounting angles. The key should be placed with 
the feet centered on the base. The holes should 
be well countersunk underneath so that flat-head 
| mounting screws do not protrude. 

| The paddles are made of pieces of 1%-inch 
polystyrene or lucite sheet, 214 inches long and 
_ 1 inch wide. A hole to pass a machine screw that 
| fits the knob hole in the key arm is drilled in 
|each paddle, 14 inch from one end. Most key 
knobs have a standard 8-32 thread. The exact 
|/manner of mounting the paddles depends on 
factors to be discussed presently. 

| If you can locate a piece of 14-inch steel or 
| brass, you can add a weighting base with rubber 
| feet like the conventional bug. The base shown is 
| 6 inches long and 3 inches wide. Be sure that the 
| mounting screws on the underside of the bake- 
|) lite base don’t protrude so as to short on the 
_ metal base. If the weighting base is omitted, the 
key can be screwed or cemented to the operating 
| table. Rubber cement sets quickly and yet per- 
mits removal without difficulty. Also, it will not 
'mar the finish of an operating table. 

The adjustment of the key depends largely on 
) the personal preferences of the operator. I have 
mine adjusted so that both sets of contacts can- 
_ not be closed simultaneously. However, many of 
those who are using electronic keyers of the self- 
completing type find possible many short-cuts in 
_the forming of certain characters and increased 
/ease of handling in other ways if it is possible 
to close both circuits at once when desired. For 
|instance, closing the dot side while dashes are 
_ being sent does not interfere with the sending of 
| dashes. Therefore, when both sides are closed, 
the change-over from dashes to dots can be ac- 
| complished merely by opening the dash side. 
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Fig. 6-4 — By simply mounting two standard keys 
back to back in this fashion you can have a de luxe 
control for an electronic keyer in less time than it takes 
to tell about it. 


Actually, it is necessary to open the dot side 
only for spaces. 

As shown in the photograph, the paddles are 
mounted on the inward sides of the key levers, 
with the heads of the 8-32 screws also on the 
inside. With this arrangement, it may be neces- 
sary to bend the key levers slightly if it is desired 
to prevent closing both circuits at the same time. 
Place a thickness or two of paper between the 
contacts of each key and press the two paddles 
together between the thumb and _ forefinger. 
Then bend the levers slightly so that when the 
paper is pinched securely between both sets of 
contacts, the heads of the screws are in contact. 

After the photograph was made, an arrange- 
ment making this adjustment more convenient 
was found. The paddles were placed on the 
outer side of the key levers and the screws 
were reversed with the heads on the outside. A 
locknut was first run onto each screw. Then the 
screw was passed through the paddle, threaded 
into the key lever, and then fastened with another 
locknut on the inside. Now the above adjustment 
can be made simply by adjusting the screws with 
a screwdriver and locking with the two nuts. I 
prefer the wider paddle spacing that results with 
this arrangement, although others may prefer 
the closer spacing when the paddles are on the 
inside. It will usually be possible to use the screw- 
driver adjustment, even with the paddles on 
the inside, although it may be necessary to file 
the nuts down to fit the space between the key 
levers. 

If simultaneous closing of both sides of the 
circuit is desired, adjustment is merely a matter 
of setting the contact spacing, bearing play and 
spring tension to suit the operator, using the 
adjusting screws already provided on the keys 
for these purposes. If you have a light touch, 
it may be necessary to change the springs to 
lighter ones, or to cut a turn or two off the 
existing springs and stretch to fit the space. 

In the electronic-keyer circuit, the ‘arm”’ 
connection will be made to one of the terminals 
connected to the frames of the keys, while the 
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two “side’’-contact connections will be made 
to the terminals connected to the straps leading 
to the stationary contacts. Depending upon how 
these two ‘“‘side” contacts are connected, the 
keyer can be operated either right-handed or 
left-handed. Simply reversing these connections 
reverses the operation. 
— Myron Hexter, W9OF KC 


BETTER KEYING FOR THE 
CONVERTED BC-457 


I AM one of the fellows who has undertaken the 
job of converting a BC-457 for use on Novice 
frequencies and, like many others, has encoun- 
tered considerable difficulty with oscillator in- 
stability and poor keying. W7KOG saved the 
situation for me by suggesting the substitution of 
a Type 12A6 tube for the 1626 ordinarily used in 
the oscillator. The only alterations that need be 
made are the addition of a 20,000-ohm dropping 
resistor and a 0.001-ufd. by-pass for the screen of 
the 12A6. With the circuit as modified, there is 
no difficulty getting any crystal to oscillate and 
frequency drifting is a thing of the past. 
— Vernon M. Slichter, WN7RKY 


ANOTHER VACUUM-TUBE KEYER 


fj Ras usual key-click, or “shaping,” filter con- 
sists of a choke and a condenser and, while 
effective when you have found the right com- 
bination, it does require some large components if 
any appreciable current is being broken. One 
alternative is a vacuum-tube keyer,! in which a 
vacuum tube, a few resistors and a condenser can 
do practically the same job. The vacuum-tube 
keyer is popular also because it is impossible to 
get any significant electrical shock at the key 
terminals of such a unit. 

The problem at KL7AQZ was to key the 6AG7 
crystal-oscillator stage that was used to drive a 
pair of 807s. When a conventional triode tube 
keyer was tried, too much of the available voltage 
was lost across the keyer tube, and an alternative 


1K.g., Fig. 8-10, The Radio Amateur’s Handbook, 30th 
and 31st editions. 
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was looked for. A pentode or tetrode seemed to be 
the obvious answer, and one was tried (Fig. 6-5). 
It worked fine. With the values that were tried, 
the drop across the keyer tube was measured to 
be less than 10 volts. 

Instead of adjusting the keying shape by the 
selection of R4 and Rs and the addition of a con- 
denser from the 6V6 grid to ground, C3 and C4 
were adjusted until the desired characteristic was 
obtained. This effect would be present in any 
event, since C3 and C4 are required for r.f. by- 
passing, and their capacities would contribute to 
the final result. By making C4 small compared to 
Cz, the click on “break” is increased; conversely, 
by making C3 small with respect to C4, the click 
on “break”’ is reduced. The sum of both affects 
the ‘‘make”’ characteristic — the larger the sum, 
the softer the ““make.” Since the keying charac- 
teristic of a transmitter is a matter of personal 
preference, one should try different values than 
those shown, particularly if a different circuit or 
set of tube combinations is used. In this case it 
was found that the values of C3 and C4 should 
not differ by a factor of more than about 2 to 1; 
this might not be true if the circuit were used 
under different conditions. 

The resistor R3 may or may not be used, de- 
pending on the plate voltage in use. A screen by- 
pass condenser may increase the output, but it 
wasn’t necessary in this application. A large screen 
by-pass will soften the ‘‘break’”’ characteristic, 
and hence it is one other component that can be 
juggled for optimum keying. If a higher plate 
voltage is used, it is advisable to feed the oscilla- 
tor screen grid from the same 150-volt source as 
the 6V6 screen, since otherwise the value of R3 
would become too large. 

As in any tube keyer, the key is quite safe from 
any danger of electrical shock. 

With a tube keyer of this type, the keying char- 
acteristic with different crystals remains prac- 
tically the same with varying tuning and loading 
conditions, assuming crystals of reasonable ac- 
tivity. 

— Howard F. Bates, KL7AQZ 
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Fig. 6-5 — Circuit diagram of 
the crystal oscillator and vacuum, 


tube keyer used at KL7AQZ. 


Ci — 10 uyfd. 

C2 — 47 upfd. 

C3, Cs — 0.1-ufd. 400-volt paper. 
C5 — 200-yufd. variable. 

Ce — 0.01-ufd. ceramic or mica. 
C7 — 100-pufd. variable. 

Ri — 68,000 ohms. 

R2 — 390 ohms. 

Rs — 10,000 ohms. 

Ra, Rs — 1 megohm. 

Li — 80-meter coil. 

RFC, RFC: — 2.5-mh. choke. 
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VACUUM-TUBE KEYER USING 
COMMON BIAS SOURCE 


| ibe v.t. keyer shown in Fig. 6-6 is used here 
| at W5DF to key the buffer stage of a push- 
) pull 807 rig. The circuit introduces a new angle in 
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Fig. 6-6 —— Circuit diagram of W5DF’s vacuum-tube 
| keyer. 

H Ci —0.001 pfd. 

| Co — 50 uyfd. 

| Cs — 0.005 ufd. 

| Ri — 1000 ohms, 5 watts. 

| Re — 10,000 ohms, 14 watt. 

| Rs — 5000 ohms, 1 watt. 

| Ra — 100 ohms, 4 watt. 


| the v.t. keyer arrangement, in using the same 
| bias source for both the keyed stage and the 
amplifier stage. 

A 45-volt battery serves as the bias source for 
| the Type 6V6 keyer tube and for the 807 output 
| amplifier. Rg and Ry, are the grid-leak and de- 
coupling resistors for the amplifier grid circuit 
| and Re prevents a short circuit across the bat- 
| tery when the key is closed. Although 2 has a 
| resistance of only 10,000 ohms, it does not load 
| the battery appreciably because the current 
| through this branch of the circuit is nearly bal- 
anced by the amplifier grid current. Even a half- 
| dead battery with high internal resistance does 
not show much change of voltage when the cir- 
cuit is keyed and, as a result, a block of this type 
| may be used as long as it still delivers approxi- 
| mately 45 volts — enough to cut off the 6V6. 
| Co is an r.f. by-pass for the grid of the keyer tube. 
i — A.D. Mayo, W5DF 


'_CLAMP-TUBE SCREEN-GRID 
| KEYER CIRCUIT 


: MS arrangement used for both the protection 
and the keying of an ARC-5 final amplifier 
| is shown in Fig. 6-7. Most of the parts used were 
| taken from surplus equipment, explaining the 
| selection of a Type 12A6 tube for the circuit. The 
| circuit is unlike other clampers in that it provides 
| the amplifier screen grids with a negative poten- 
| tial during key-up periods. Naturally, this con- 
| dition results in maximum amplifier cut-off, 
which in turn improves the possibilities of ob- 
| taining satisfactory amplifier keying. 
| In Fig. 6-7, the bias for the amplifier (either 
fixed or grid-leak) is fed to the 12A6 through re- 
sistors Re and Rz and to the amplifier screens 
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through f;. A fixed positive voltage is fed to the 
12A6 grid through R4 and Rs and the key is con- 
nected between the junction of these two resistors 
and ground. fs is the normal amplifier screen- 
dropping resistor and C, permits adjustment of 
the keying characteristics. The regulator tube is 
connected in series with the amplifier screen lead. 

In operation, the circuit works as follows: 
With key up, the grid of the 12A6 is driven posi- 
tive and the tube draws heavily through Rez 
and, as a result, the OD3 will not conduct. Under 
these conditions, the screens of the amplifier 
tubes are connected back to the negative bias 
supply through fy and Re. When the key is 
closed, it grounds the grid end of R4 and thereby 
removes the positive bias from the grid of the 
12A6. At this point, the negative bias takes over 
and cuts off the clamp tube which, in turn, ceases 
to draw current through Rs. When the 12A6 cuts 
off, the 0D3 conducts and a positive voltage is 
applied to the amplifier screens. 

Most of the circuit constants are not too criti- 
cal. However, 3 should be about as shown. If 
the resistance is too large, it will cause backwave 
when the final is keyed. If the value is too low, 
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Fig. 6-7— Circuit of the clamp-tube  screen-grid 
keyer. 


Ci — 0.05 p»fd. 

Ri — 0.47 megohm, 4 watt. 

Re — 27,000 ohms, 14 watt. 

Ra, Ra, Rs — 0.27 megohm, 14 watt. 
Re — 50,000 ohms, 20 watts. 


it will cause the bias to change with keying. The 
value suggested for R,4 is suitable for use with a 
150-volt supply and the resistance should be 
increased if more than 150 volts is employed. The 
circuit does not perform satisfactorily with the 
ARC-5 final when the positive bias voltage is 
less than 150 volts. Ci, as recommended, may be a 
little large for another type of amplifier, but 
0.05 ufd. is, at least, a good value to start with. 
— Jim Tonne, W5SUC 


TUBE-KEYED GRID-BLOCK KEYING 


ieee KEYERS are usually used in the cathode 
circuit of a keyed stage, but the principle can 
be applied to grid-block keying of a low-level 
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stage with little or no difficulty. The keyer to be 
described has been in use at VE3BSH for over a 
year, and it has been so satisfactory that it is 
certain to be included in any future transmitter 
installations. 

As can be seen from the diagram in Fig. 6-8, 
it consists of a 6SJ7 keyer tube and a low-powered 
negative-voltage supply. The power supply can be 
anything that will furnish about 5 ma. at around 
250 volts; using material around the shack I 
found an old audio output transformer, 7, and 
a 6X5 half-wave-connected rectifier to be satis- 
factory. The 6.3 volts for the voice-coil winding 
can be borrowed from the transmitter heater 
circuit, of course. 

When the key is “up,” the 6SJ7 grid is at 
cathode potential, the 6SJ7 conducts, and the 
negative voltage from the small supply is con- 
nected to the grid of the keyed stage. When the 
key is closed, —80 volts is applied to the grid of 
the 6SJ7, cutting it off and disconnecting the 
small negative supply from the keyed stage. The 
“make” characteristic is controlled by the value 
of C2 and Ru, and to a lesser degree by R7, Cs and 
C7 in the 68J7 grid circuit. Making any of these 
values larger will ‘‘soften” the keying on make — 
C2 is probably the best one to operate on to get a 
desired characteristic. On “break”? the keying 
can be softened by increasing the size of Cy. 

C7, Re, R7 and RFC, also constitute an r.f. filter 
for eliminating any local b.c. receiver click caused 
by minute sparking at the key, but no trouble 
has been encountered along these lines. The key 
current is a maximum of 14 ma., and the sparking 
at the key is imperceptible. 

In the transmitter at VE3BSH, two 6F6 isola- 
tion stages following a 6AK6 Clapp oscillator are 
keyed with this arrangement, and the keying is 
very clean and pleasing to listen to. A resistor is 
used at , instead of the r.f. choke used there 
originally, to eliminate a tendency toward a 
parasitic oscillation, but this had nothing to do 
with the keying system, of course. 

If one has an oscillator that is stable enough 
to key without chirp, it may be keyed by this 


Fig. 6-8 — Circuit diagram of the grid- 
block tube keyer. 


C; — 100 upfd. 
Ce — ().02 ptd. 
C3 — Normal cathode condenser, if used. 
C4, Cs — 8-ufd. 350-volt electrolytic. 
Ce — 0.001-ufd. mica. 
Cz — 0.1-ufd. paper 
Ri — 4700 ohms, or 2.5-mh. r.f. choke. 
Re — Normal cathode resistor, if used. 
R3 — 0.1 megohm. 
Ra, Rs — 47,000 ohms. 
Re — 470 ohms. 
R7z— 15,000 ohms. 
All resistors 14 watt. 
Li — Small filter choke. 
RFC; — 2.5-mh. r.f. choke. 
T: — Small audio output transformer. 
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circuit by lifting the “cold” end of its grid 
resistor and connecting it to the junction of Co, 
kz and R4. Several stages can be keyed simul- 
taneously by returning their grid resistors or r.f. 
chokes to this same point. In any event, it should 
be used with stages running little or no grid cur- 
rent, because any flow of current will develop 
additional grid bias across R4. 
— A. R. Williams, VESBSH 


SIMPLE KEYING MONITOR 


MM? keying monitors require special power 
supplies, relays, etc. The interrupters in 
several surplus equipments, such as telegraph set 
TG-5, can be converted easily to an excellent 
keying monitor used in conjunction with the 
station receiver and transmitter. The interrupter 
(howler) consists of a double carbon button 
mounted against the diaphragm of a telephone 
receiver. When a voltage of 1 to 4 volts d.c. is 
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Fig. 6-9 — Circuit diagram of W4KE’s simple key- 
ing monitor. The voltage control, Ri, for the interrupter 
should have a resistance of approximately 200 ohms. 


applied, the interrupter produces a steady tone of 
approximately 1000 cycles per second. In the cir- 
cuit shown, Fig. 6-9, this voltage is obtained by 
inserting a low-resistance potentiometer in the 
keying leads of the oscillator. The small voltage 
drop required will not normally cause any notice- 
able change in the operating of the transmitter. 
The variable resistor is used to control the volume 
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of the keying monitor, or shut it off completely 
when it is not required, such as when operating.on 
*phone. The audio output of the interrupter is 
sufficient to drive either headphones or a loud- 
speaker. ; 

.— Lt. Col. Lloyd D. Colvin, WAKE 


SAFE KEYING OF A.C.-D.C. MONITORS 


A a.c.-d.c. monitor can be keyed safely and 
simultaneously with the transmitter if a 
Microswitch is used to activate the monitor 
circuit. The control arm of the Microswitch 
should be slipped under the regular key knob so 
that the switch will be actuated when the key is 
closed. 
— E. M. Brownlee, VE2A PO 


MODIFICATION OF WSLVD’S 
BREAK-IN SYSTEM 


| pe electronic break-in system described in 
December, 1951, QST has been installed here 
at W5VRP. Because the VRP transmitter line-up 
is somewhat different than the one for which the 
system was designed, and because of a desire to 
avoid the use of a battery in the control circuit, 
it was necessary to modify the original circuit. 
The revamped circuit does eliminate the battery 
and also makes the action of the first diode 
control tube independent of the number of 
stages or the type of tubes that are keyed. 

Fig. 6-10 shows that a keying relay, Ky, has 


| _ been introduced to the circuit and that the plate 


potential for the first diode of the control section 
is now obtained from a voltage divider, Rife, that 
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Fig. 6-10 — Circuit diagram of the break-in system at 
WSVRP. 

Ci — 1.0-yfd. 200-volt paper. 

Ri — 0.27 megohm, % watt. 

Re — 0.1 megohm, % watt. 

R3— 0.2 megohm, 4 watt. 

R4 — 1.0-megohm linear-taper potentiometer. 

R; — 20,000-ohm potentiometer. 

Ki — S.p.s.t. 6-volt relay. 
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is connected back to the screen supply through 
the relay. Thus, the diode voltage is determined 
entirely by the values of the divider components 
and the supply voltage, rather than by a battery 
and the key-up cathode potential of a single r.f. 
stage, as is the case with the previous arrange- 
ment. The balance of the break-in circuit, except 
for minor changes to allow for the use of available 
components, is similar to that described by 
W5SLVD. 
— John Althouse, W5V RP 


“CORKEY”’ — A TUBELESS 
AUTOMATIC KEY 


NM least part of the general improvement in 
amateur sending can be traced to the healthy 
sound of skillfully-handled electronic keys. Since 
the time of the first article on electronic keying,! 
automatic bug circuitry has advanced continu- 
ously, and two articles 7? have reduced the de- 
sign of the device to such elegant simplicity that 


g. 6-11 — “‘Corkey, 
supply, is built in a514 X 3 X 2-inch chassis. The key 
lever mechanism, a separate unit, was built by 
W3FQB with electronic-keying requirements in mind. 
An, ordinary bug key can be suitably modified if your 
mechanical ability and facilities aren’t up to building 
your own. 


further progress in the electronic direction seems 
nearly impossible. Simplification of useful radio 
gear is an amateur principle, however, and the 
purpose of this article is to outline a tubeless 
automatic key, scarcely larger than a mechanical 
bug, that shares all of the desirable characteristics 
of its electronic ancestors. 

Several features previously pointed out as 
mandatory in any modern automatic key are: 

1) Single speed control. The circuit should not 
require ganged potentiometers; speed should be 
controlled by a single variable element, and the 
dot/dash and dot/space ratios should be pre- 
served during speed adjustments. 

2) Self-completion. Instantaneous contact of 


1 Harry Beecher, “‘ Electronic Keying,” QST, April, 1940. 

2¥F. A, Bartlett, ‘‘Further Advances in Electronic-Keyer 
Design,” QST, October, 1948. 

8 Richard H. Turrin, ‘Debugging the Electronic Bug,” 
QST, January, 1950. 
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the key lever in either direction of its swing 
should result in formation of a complete dot- 
space or dash-space, and it should be impossible 
to begin another such cycle until the preceding 
one has been completed. 

8) Simple key lever. Multiple lever contacts are 
a source of trouble and difficult to construct. The 
key lever therefore should be essentially a single- 
pole double-throw switch; the rotor of the lever 
should be grounded. 

These precepts and the idea of eliminating 
tubes altogether guided experiments using two 
sensitive relays alone. (A description of one tube- 
less keyer 4 appeared several years ago, but this 
particular circuit, admirable for its simplicity, 
included only one of the three virtues: the simple 
lever.) The basic circuit shown in Fig. 6-12 was 
finally developed. Fundamentally, the operation 


Dash 


By 
411 
Dot 


Circuit 


Fig. 6-12 — Basic circuit of the tubeless automatic key. 


is a direct analogue of the keyer devised by 
Bartlett? (a review of his article is strongly rec- 
ommended), with the exception that the timing 
and keying relays, Ki and Ke respectively, are 
energized directly by the timing condensers 
rather than by tube plate currents. 

When the key lever connects with the dot 
contact, Ci is charged almost instantaneously by 
the battery, and Ke closes to begin the dot; 
charging of C2 is prevented by the two diodes, 
D, and D2. At nearly the same time, K, closes, 
disconnecting both battery and key lever from 
the circuit. Cy now discharges slowly through R; 
and the two relay paths, and when the voltage 
across Cy; has decreased sufficiently, Ke opens. 
After an additional period of time equal to the 
dot length, during which the voltage across C, 
decreases further, AK, opens, reconnecting the 
battery. If the lever has been returned mean- 
while to neutral position no further action occurs, 
but if the lever is still in the dot position the 
cycle repeats. 

The action is similar for dashes. To provide a 
dash cycle twice as long as the dot cycle, diode 
Dy effectively parallels Cy and Cy», when the lever 
connects with the dash contact; diode D2 fur- 
nishes extra current to the keying relay, closing 
the keying contacts for a larger fraction of the 
cycle and so forming a dash of proper duration. 
Both dot and dash speed depend on the time 
constant of the circuit, which is made continu- 


‘Harris Adams, ‘“‘An Electrostatic Key,’’ Hints and 
Kinks, QST7, April, 1946. 
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Keyed 
Circuit 
Fig. 6-13 — The practical keyer circuit. 


Ci — 20-yfd. electrolytic. 

C2 — 25-ufd. electrolytic. 

C3 — 2-ufd. paper. 

Ri — 10,000-ohm potentiometer (Clarostat AM-30-V). 

Rz — 2000 ohms, 4% watt. 

R3 — 10,000 ohms, 14 watt. 

R4 — 25,000-ohm potentiometer. 

R; — 75,000-ohm potentiometer. 

Bi — 22.5-volt miniature battery (Burgess XXI15E). 

Ki, Ke2— Sensitive relay, 5000-ohm (or larger re- 
sistance) coil (Struthers-Dunn). 

CR:i, CRe — Selenium rectifier (see text). 


ously variable by means of speed control Ry. 

In view of direct relay operation by the con- | 
densers, the key has been named ‘‘Corkey,” an _ | 
abbreviation for ‘‘condenser-operated relay key.” 
It has all of the desirable features listed earlier. 

The complete circuit is shown’'in Fig. 6-13, and 
the interior of the relay box is shown in Fig. 6-14. 
The relays used in the model need not be dupli- 
cated exactly, but they should be sensitive relays 
having good bearings and coil resistances of 5000 
ohms or more and should be so constructed that 
both armature travel and spring tension are 
adjustable. In lining up the circuit initially, it will | 
be found that the relay settings affect both keying | 
speed and dot and dash lengths, so that armature | 
travel and tension should be adjustable to allow 
the keying characteristics to be brought within 
convenient range of the normal potentiometer 
adjustments. The relay settings need be made 
only once. 

Diodes CR, and CR» are made from a single | 
75-milliampere selenium rectifier. The rectifier, — 
as purchased, has six plates. It is carefully pried 
apart into two sections, a two-plate section being 
used for CR; and a four-plate section for CRe. 
The speed control, 1, is much more satisfactory 
if a tapered potentiometer is used having a fast 


Fig. 6-14—In this under-chassis view, the ee 
with the knob is the speed control; the other potentiom- 
eters are R4 and R; (Fig. 6-13) used i in the initial key 
adjustment but afterwards left alone. 
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taper at the zero end; keying speed will then be 
a nearly linear function of control setting. The 
_ potentiometer specified works nicely. Potenti- 
~ometers R4 and Rs control dot length and dash 
length, and almost anything will serve for these. 
The most. difficult part of the lining-up process 
is proper selection of the two electrolytic conden- 
sers. Theoretically, these should have equal ca- 
pacities to make the dot cycle just one-half as 
_ long as the dash cycle, but the voltage drop in CR, 
during charging requires that C2 be somewhat 
larger than Cy. The values given are representa- 
_ tive, and final adjustment in any particular case 
_must be made experimentally. 

The battery is a small hearing-aid type that 
_was chosen because it would fit conveniently in- 
side the relay box. Even at maximum speeds 
_ the current drain is only a few milliamperes, and 
in normal use the battery should last nearly as 
long as its shelf life. Some constructors may wish 
_to dispense with the battery and substitute some 

form of external power supply. While operation 
should be satisfactory under these conditions 
part of the convenience and portability of the 
keyer stems from the absence of extra wires 
dangling from the rear, and this advantage is lost 
if the battery is eliminated in favor of an exter- 
nal supply.® 


Fig. 6-15 — Exploded view of key lever mechanism. 


As work on the circuit progressed, it was felt 
that a new key lever would be an attractive com- 
panion for the electrical part, and the “‘paddle”’ 
shown in the photograph is the result. The arma- 

ture of the lever, as shown in Fig. 6-15, uses two 
edges of a vertical block as fulcrums, while two 
compression springs furnish the restoring force, 
tending to keep the lever in a neutral position. 
The tongue, a sliding fit in the armature slot, acts 
as a bearing and positions the armature so that 
the holes at each end of the slot will clear the 
spring-support screws. All metal parts except 
the contacts were made of brass and were nickel 
plated afterwards at a local plating shop. Making 
the key lever requires some machine work, but 


5 Newly-purchased electrolytics, or those that have seen 
_ infrequent use, may change capacity appreciably for a time 
_ after being put into service. To minimize this change it 
| will be helpful, before trying them in the key, to ‘‘form’’ 
| the condensers by connecting them across a 25-volt supply 
for about half an hour. 

-  6Jnasmuch as the speed and spacing depend on main- 
taining rather exact voltage relationships, a regulated 
supply probably would be necessary. 
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the mechanism is straightforward, and the fin- 
ished key has a satisfactory “‘feel”’ that is difficult 
to achieve in the usual homemade design. 

— G. Franklin Montgomery, W3FQB 


SIMPLE CODE-PRACTICE AIDS 


Nef who are in need of a code-practice 
set-up should not overlook a simple system 
that employs the station receiver — providing it 
has a beat oscillator — a pair of headphones and 
a key. With the key and ’phones connected in 
series and then plugged into the receiver ’phone 
jack, the receiver is tuned to a steady signal such 
as that transmitted by a broadcast station. The 
b.f.o. and the tuning dial of the receiver are then 
both adjusted until a tone of the desired fre- 
quency is audible in the headset. If the receiver 
has a selectivity switch, it is usually possible to 
clear the beat note of any bothersome modulation 
that rides through the receiver. Even without a 
selectivity adjustment available, it is possible to 
adjust a receiver so that a perfectly usable tone 
is obtained. Naturally, the tone so generated is 
interrupted by the key for code-practice work. 

— George E. R. Jarrett, RM2, USNR, W6HCU 


i Bt gadget shown in Fig. 6-16 is a simple means 
for using any receiver equipped with a b.f.o. 
as a code-practice ‘‘oscillator.”’ [This H&K de- 
tails the mechanics of installing the code-practice 
tip described in the preceding kink. — Ep.] Sim- 
ply plug P; into the phone jack on the receiver, a 
key into Jo, and the ’phones into J . Close the key 
and tune in a steady signal, such as WWV or the 
carrier of a broadcast station. Open the key and 
the ’phones go dead, close it and the signal comes 
through again. From here on, use the unit as you 
would any oscillator. 


3 , Receiver 
Phone Jack 


Bracket 


es es 
4 Key 


: Phones_-a__ =? 


Fig. 6-16 — Here’s the way one Novice solved the 
problem of obtaining a code-practice oscillator. Ji and 
J2 are open-circuit ‘phone jacks, and Pi and P2 are 
ordinary ’phone plugs. 


“» The two jacks and the plug are mounted on a 
small bracket made of sheet aluminum. The two 
jacks must be insulated from the bracket. The 
entire gadget cost me only 95 cents, and was well 
worth the time it takes to build. 

— George B. Jeffrey, WN9OXH 


CODE-PRACTICE OSCILLATORS 


MS AUDIO SIGNAL for code practice may be ob- 
tained by owners of National receivers that 
are equipped with accessory sockets by using the 
circuit shown in Fig. 6-17. The parts for the os- 
cillator are small, so all may be built into the top 


Fig. 6-17 — Circuit for an audio oscillator that can 
be connected to the accessory socket of receivers such 
as the National NC-173. The neon bulb is a Type NE-2. 


Ci — 0.001-yfd. mica. 
C2 — 100-uufd. mica. 
Ri — 6000 ohms, 14 watt. 


of an octal multiwire plug such as the Amphenol 
86-PM8. Two leads for connecting the key are 
brought through the top of the plug. 

The oscillator frequency may be varied by 
changing the size of either Cj or R, or the applied 
voltage. Any voltage between 100 and 350 should 
be suitable, and the current drain is so little 
that the unit may be connected to any of the 
voltages available at the accessory socket with- 
out fear of either overloading the supply or im- 
pairing receiver operation. 

—A.D.M. Lewis, WSLOT 
Sai in Fig. 6-18 is a simple code-practice 
oscillator that should be of assistance to any- 
one studying for the ham examinations. It has 
sufficient output to drive a small permanent- 


q 


= To ‘Speaker 


Alternate Connections 


7o Plate 
(pin 3) 


R3 
To Screen 1 Phones 
(pin 4) > 
7 = es 
+90V. +390 


=90V 1 Ae 
 15V. 


Fig. 6-18 — Circuit of a simple code-practice oscillator. 


Ci — 25-uyufd. mica. 

C2 — Broadcast-type receiving variable. Approx. 480 
ppfd. max. 

C3, C4 — 0.005-ufd. mica. 

Ri, Re — 1 megohm, 4% watt. 

R3 — 5000 ohms, 1 watt. 

T; — Output transformer, single plate to voice coil 
(Stancor A-3877). 


magnet ’speaker, or if desired, it can be used with 
high-impedance headphones. 

The only adjustment required is of C2, which 
can be “salvaged”? from an old broadcast set. 
With power applied, tune C2 for the desired tone 
output. The neon bulb can be of the midget 
variety, similar to those found in the ARC-5 
receivers. 


— Harold A. Rogers, W2VDQ 
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CODE-PRACTICE OSCILLATOR 
WITHOUT PLATE SUPPLY 


1g. 6-19 shows an easy-to-build code-practice 
oscillator that does not require a plate supply. 
A check of amateur parts catalogs shows that the 
unit can be built for approximately $6.00, which 


H5V. A.C. 


Fig. 6-19 — Circuit diagram of the code-practice 
oscillator. 


Ti — 1-to-1 push-pull interstage transformer (Stancor © 
11). 


T2 — 6.3-volt 1.2-amp. heater transformer (Stancor 


P-6134). 


is substantially less than the cost of most com- 
mercial oscillators. It is essential that high- 
impedance headphones be used with the circuit 
for maximum performance. 

— Lewis G. McCoy, W1ICP 


NEON-BULB 
TONE MODULATOR 


(ees application for a neon bulb, particu- | 
larly suited to the Novice interested in 2- 
meter c.w. work, is a tone modulator. Fig. 6-20 | 
shows the circuit diagram of such a device. Ty | 
is either a plate-to-single-grid or a plate-to-push- — 
pull-grids transformer, depending on the speech © 
amplifier input. The value of C; can be changed | 
to obtain a different tone. *s| 

— Lewis G. McCoy, W1ICP 


Ty To 
R 


6; | 
= Speech | 
2 Amp. 
NE-2 Key mp. . 
/ S, | 
ohh 


90V.DC. 
Fig. 6-20 — Circuit diagram for the tone modulator. 
Ci — 0.002-ufd. paper. 
Ri — 1.5 megohm. 
Ti — Plate-to-line transformer. 
T2 — Microphone transformer. 


7. Hints and Kinks... 


for V.H.F. Gear 


AUTOMATIC BAND-SCANNER 


| [c. 7-1 shows the automatic band-scanning 
-L device used at W9ZHL. A low-torque syn- 
| -chronous motor is geared to the converter knob. 


O) 


LLL! 


RECE/VER KNOB 


SYNCHRONOUS 
MOTOR ~1R.P.M, 


| USV.A.C. 


|. Fig. 7-1 — W9ZHL’s system for automatically moni- 
| toring a v.h.f. band. 


| Revolving at one r.p.m., this rack-and-pinion 
| arrangement scans 50.0 to 50.3 Mc. in 30 sec- 
| onds, returning to 50.0 in the following 30 sec- 
_onds. With the b.f.o. on and the audio turned 
_ low, enough sound is made to attract attention 
when signals appear. 


| FINDING THE 420-MC. BAND 


| i you’re a 2-meter operator, locating the 420- 
| Me. band is no great problem, in view of the 
harmonic relationship between 144 and 4382 Mc., 
but a fellow just getting started may have some 
| trouble being sure he’s on the right frequency. 
W2MWB uses the oscillator in his TV set for this 
_ purpose. With receivers having a sound if. of 
21.25 Mce., tuning to Channel 9 puts the second 
harmonic of the receiver oscillator on 426 Mc. 
| Check points at 438 and 450 Me. are available by 
switching to Channels 10 and 11, respectively. 


CRYSTAL-CONTROLLED CONVERTER 
FOR 430 MC. 


: eee block diagram of Fig. 7-2 shows a 430-Mc. 
crystal-controlled converter with some ideas 
that make for simple circuitry and a minimum of 


birdie trouble. A crystal (James Knights) os- 
cillator on 63 Mc. serves two purposes. Used in 
half a 6J6 section it provides excitation for an- 
other 6J6 which doubles and triples to 378 Me. It 
also feeds the other half of the 6J6 which operates 
as a second mixer on 52 to 58'Mc. The output of 
the second mixer works into an i.f. system that is 
tunable from 5 to 11 Mc. The 4380- to 436-Mc. 
mixer uses a 1N21C crystal in a coaxial-line as- 
sembly salvaged from an R89 glide-path receiver. 
A similar coaxial assembly furnishes the '378-Mce. 
tank circuit for the output of the injection chain. 


XTAL OSC. 
63 Mc. 


DOUBLER 
TRIPLER 


XTAL MIXER 
430-436 Mc. 


52-58 Mc. 


§2-58 Mc. 


1.F. AMP. OR 
RECEIVER, 5-11 Mc. 


Fig. 7-2 — The W9MBI 430-Me. converter. 


Following the crystal mixer is a 7F8 i1.f. amplifier, 
soon to be replaced by a 6BQ7. Thus, with only 
three tubes, we have a stable and sensitive low- 
noise converter for 430 to 436 Me. 

— Clare B. Reynolds, W9MBI 


SIMPLE S.W.R. CHECK 


ERE’s a variation on the twin-lamp idea that 

is particularly useful in v.h.f. antenna work. 
Make two pick-up loops using 2-volt 60-ma. pilot 
lamps. The loop portion can be a piece of Twin- 
Lead about an inch long, with the end away 
from the lamp bridged with wire. Couple one of 
these loops to the transmission line and adjust 
the power input to the line so that a fairly bright 
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indication is obtainable with close coupling be- 
tween the loop and line. Slide the loop along the 
line until the brightest indication is found, and 
fasten the loop in that position. A spring-type 
clothes pin is handy for this purpose. 

Now run the other pick-up lamp along the line 
until the minimum brilliance point is found, and 
fasten it in place at this point. A good indication 
of standing-wave ratio is obtained in this way, 
and you can proceed with adjustments, trying 
always for the least possible difference in bril- 
liance between the two lamps. When a change 
in matching is made the nodal points may shift, 
so the high- and low-voltage points should be 
found after each adjustment. If the work is done 
in the shade, or on a dark day, a glance at the 
two lamps is all that is needed in trying for mini- 
mum s.w.r. If you want approximate figures for 
the s.w.r., the bulb brilliance can be checked by 
varying d.c. input to a lamp through a filament 
rheostat. Such a voltage check will show that a 
1.5-to-1 voltage ratio is easily discernible, and 
quite small steps in either direction can be ob- 
served readily. ' 
a Vadim ilies | Gee Oe 


TUNABLE I.F. STRIP FOR 
V.H.F. CONVERTERS 


Wee few communications receivers have the 
tuning rate required for use with crystal- 
controlled converters in the y.h.f. bands. This 
problem can be solved by modifying a BC-454 
receiver so that it tunes from 8 to 14 Me. instead 
of the original 3 to 6 Me. About the only difficult 
part of the modification is to change the r.f., 
mixer, and oscillator coils. A noise limiter and 
a.v.c. are added refinements that have already 
been described in QST’.! 

The coil modifications are shown in Fig. 7-3. 
To change the r.f. coil, first remove the coil from 
its shield can, and then remove the tuning slug 
by first yanking off the bakelite locking strip 


1 Jordan, ‘‘ New Life for the ‘Q5-er,’ ’’ QST, Feb., 1951. 
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with needle-nose pliers. Next remove the winding 
by unsoldering the top coil connection only. 
Peel back the winding to the bottom and wind 
12 turns upward, double-spaced, in the original 
wire grooves (not double the wire diameter). 
It will be necessary to cross over one groove per 
turn for this purpose, but the wire can be held 
in place by winding tight and drilling a new hole 
at the top of the winding. The slug is then re- 
placed, and a 14-inch hole for slug adjustment is 
drilled in the shield can and base. To add friction 
to the adjustment screw, melt a little wax and 
let it run down the screw. This will make a 
tight thread, and will make it unnecessary to 
replace the bakelite locking strips. 

The mixer coil is changed by taking about 
half of the top pie winding off and resoldering 
it to the connector prong. The grid winding is 
unsoldered at the bottom coil connection and 
13 turns are wound down from the top double- 
spaced like the r.f. coil. The slug is replaced, and 
the shield drilled for adjustment as before. 

On the oscillator coil, leave the small feed-back 
winding exactly as it is. Unsolder the top con- 
nection of the tuned grid winding, and rewind 
12 turns upward, double-spaced, starting at the 
feed-back winding. Replace the a and drill 
the shield can for adjustment. 

Replace the coils in the unit, and with the 
aid of a signal source, align the circuits in the 
conventional manner. The conversion at W8FKC 


resulted in a 7.5- to 14.1-Me. tuning range. The _ | 


tracking is as good as in the average communica- 
tions receiver, and the over-all gain is excellent. 
The 1.f. used at W8FKC is 9 to 13 Me. for coy- 
erage of the 2-meter band, and from 9 to 14 Me. 
for the 220-Mce. band. 

This arrangement can also be used to make an 
efficient mobile v.h.f. receiver. It permits the 
use of crystal-controlled converters to gain the 
desired stability, and can be built very com- 
pactly, with the converter mounted alongside 
the 1.f. strip in a surplus FT-220 receiver rack. 

— Ralph W. Burhans, W8F KC 


4 
12 Turns 
Fig. 7-3 — With simple 
modifications, the BC-454 


“Command” receiver can 
Red be made into an excellent 
tuned i.f. and audio system 
ers. The coil modifications 
shown here are described 
in detail in the text. 
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PLATE LINES FOR THE 9903 


| iy of the most widely-used tubes for 420-Mc. 
| work is the Amperex AX-9903. This dual 
tetrode is capable of 10 watts output as a tripler 
from 144 Mce., or up to 30 watts as a 432-Mce. 
amplifier. It has only one disadvantage: the 
| glass support for the plate pins is fragile, as a 
number of 420-Mc. experimenters have found to 


' their sorrow. This condition has been corrected 


_ by the introduction of an improved version of the 
| tube, but meanwhile, many of us have 9903s 
| we'd like to use without fear of breakage around 
_ the plate pins. 

| In applications where a flexible lead between 
_ the plate connection and the tank circuit can be 
| used, this presents no problem, as flexible ribbon 
| or braid can handle the job. But on 420 you don’t 
/ use ‘‘leads” in the conventional sense, and very 
flexible materials don’t make good tank circuits 


Lx > brass strip 


tas Sj Ys 
4 OF ig brass filed flat 32° 16 
\ sive plated 


ve solder or screw in place 


war 3°x,005 beryllium copper 


2 a 


Fold tabs over line and solder 


Plate cap 


| Fig. 7-4 —420-Me. tank circuit design for the AX- 


_ 9903 suggested by W5SAYU. 


as a rule. A solution worked out here at WOAYU 
| is shown in detail in Fig. 7-4. We made the major 
portion of the half-wave line of stiff brass stock, 
and provided a short flexible section cut from 
| beryllium copper spring stock only 0.005 inch 
| thick. 

Tabs on the flexible portion fold over the brass 
strips, and are soldered in place. The plate con- 
nection is taken care of by small pieces of brass 
' rod drilled to pass the 9903 plate pins. The 
| flexible portion of the line may be silver-soldered 
_ to these connectors, if facilities of this type of 
soldering are available, or the brass may be drilled 
and tapped for small screws to hold the flexible 
strips in place. The complete assembly is silver- 
plated. 

— Burton D. Lee, WSAYU 


POCKET-SIZE 
V.H.F. BALUN 


oax has many advantages, and its use in v.h.f. 

work is increasing all the time. It simplifies 
and improves antenna coupling circuits of v.h-f. 
converters, but what of the losses in a long run of 
transmission line? A good many of us still don’t 
like what we see in the “attenuation per 100 
feet’”’ column, so we hesitate to go all the way 
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Fig. 7-5 — Interior view of the v.h.f. balun. 


from the operating position to the antenna with 
coax. Result: The input circuits of our converters 
are draped with a variety of loops of coax cable to 
achieve optimum coupling between our balanced 
lines and our unbalanced antenna input circuits. 

Illustrated in Figs. 7-5 and 7-6 is a neat 
little gadget that does away with the inconven- 
ience and messiness of the coax balun in v.h.f. 
reception. It was made by W1DF for ARRL 
lab use. 

It is built around a pair of standard TV balun 
coils (also called an elevator transformer) and 
they lend themselves almost ideally to amateur 
v.h.f. receiving applications. Designed to cover 
54 to 213 Mc., they work well in the 50-, 144- 
and 220-Mc. ham bands. Checks on the air and 


75 Ohms 


Fig. 7-6 — Schematic of the v.h.f. balun; coils are in 
series at one end, in parallel at the other. 


with a noise generator show no measurable differ- 
ence between the balun assembly and drape-type 
baluns for each band made of coax. 

The WI1DF model is housed in a handmade 
aluminum box 1 by 114 by 2% inches in size. 
Two feed-through posts are mounted at one end 
of the case and a coaxial fitting at the other. 
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SIX-METER COILS 
FOR THE HRO 


HE HRO and HRO-7 can be made to do quite 

well on 50 Me. All that is necessary is to con- 
vert a coil set from some other band to the 
50-Mc. band. Probably the best answer is to 
secure one of the Type 7AA coil sets for the 
28-Mc. range, and convert your present 28-Mce. 
coil set to 50 Me. The 7AA coil set is a worth-while 
improvement, in any case. With the regular coil 
set for the 28-Mc. range in place, our frequency 
standard gave an S-meter reading of S5 at 29.7 
Me. With the new 7AA coil set the same signal 
is over 89, and images are greatly reduced. 

No changes need be made in the receiver itself, 
so anyone who attempts the work to be outlined 
here need have no fear that he will spoil his 
receiver's performance on the rest of the coil 
ranges. Take any high-frequency coil set, re- 
move the units from the shield cans, and unsolder 
and remove the present coils. The shields and 
coil assemblies come off when the screws holding 
them are loosened; it is not necessary to remove 
the screws completely. If the parts are removed 
carefully it will be possible to restore the coil set 
to its original state later. 

If the coil set to be converted is the usual dual- 
purpose coil (general-coverage and bandspread) 
there will be three trimmers in each section. Re- 
move the trimmer mounted on the bracket inside 
the can, leaving the two that are side by side, as 
shown in Fig. 7-7. The unit converted was a 
general-coverage (only) set for the 7-Mc. range. 
This type of coil assembly has but one trimmer in 
each section, so another had to be added, as 
shown in Fig. 7-8. 

The coils for 50 Mc. are made as follows: 


Ist r.f.: Grid coil — 5 turns No. 14 enameled. 
Antenna coil — 5 turns No. 18 d.c.c. 


Windings coupled end to end, at cold end. 


Grid coil — 4 turns No. 14 enameled. 
Coupling coil — 5 turns No. 18 d.c.c., with one 
turn interwound in cold end of grid coil. 


2nd r.f.: 


Grid coil — 4 turns No. 14 enameled. 
Coupling coil — 5 turns No. 18 d.e.c., with two 
turns interwound in cold end of grid coil. 

5 turns No. 14, tapped at 1 turn from cold end. 


Mixer: 


Oscillator: 


All coils are 1349 inch in diameter. No. 14 coils 


Fig. 7-7 — The 50-Me. coils for the HRO. From left to 
right they are the oscillator, mixer, second r.f., and first 
r.f. The trimmer mounted on the bracket at the left of 
each assembly is required only if the coil set to be con- 
verted is the general-coverage-only type. 
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are spaced one wire diameter, No. 18 coils close- 
wound. 

These coils are self-supporting, and are soldered 
to the terminal lugs with the shortest possible 
leads, after first being sure that the trimmers are 
wired to the proper lugs, as shown in Fig. 7-8. 
This conforms with the connections used in the 
7AA coil set. 

To align the coil units set all trimmers at ap- 
proximately half scale. Feed a 50-Mc. signal into 
the receiver and, with the HRO tuning dial at 50 
adjust the left-hand (band-set) trimmers of each 
stage in the following sequence: oscillator, mixer, 
2nd r.f., Ist r.f. The oscillator should be on the 
high-frequency side of the signal. There is some 
pulling of the oscillator frequency as the mixer 
is adjusted, so this is best done by listening to 
background noise, or a noise generator, rather 


Oscillator Coil 


R.E or mixer 
érid coil 


Antenna or 
coupling coil 


Fig. 7-8— Diagram of coil-and-trimmer assemblies, 
showing connections corresponding to Fig. 7-7. 


than to a signal. Adjust each stage for highest 
S-meter reading or loudest background noise. 

Next set the signal source to 54 Mc. and the 
HRO dial to 450. Slowly and carefully adjust the 
left-hand (band-set) trimmer on the oscillator 
until the signal source is tuned in. Be sure that 
the oscillator is on the high side of the signal fre- 
quency. If more capacitance is needed to tune in 
the signal at 54 Mc., increase the setting of the 
right-hand (bandspread) trimmer. If less capac- 
itance is required, decrease the setting of the 
bandspread trimmer. Repeat this process, work- 
ing on the oscillator only, until 50 Mc. comes out 
at 50 and 54 Mc. comes at 450 on the main tuning 
dial. 

Next move to the mixer and adjust that stage 
in the same way. Remember that the mixer is 
more readily adjusted by listening to random 
noise than to a signal. Because of the pulling 
effect of the mixer on the oscillator frequency, it 
will be necessary to make some slight readjust- 
ment of the oscillator when you are working on 
the mixer. 

Following the same procedure, but now using 
the signal source, adjust the second r.f., and fi- 
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nally the first r.f. trimmers. This alignment is a 
slow process, but when it is performed carefully it 
will result in excellent tracking over the entire 
band. Final adjustment of the mixer and r.f. trim- 
mers can be done with a noise generator, if 
desired. __ 

It will be noticed that the suggested alignment 
procedure is the reverse of that usually employed, 
wherein the receiver is aligned first at the high- 
frequency end of the band and then at the low. 
The suggested procedure is desirable in this in- 
stance because some HRO receivers will go into 
oscillation around 53 Mc., and it is much easier 
to cure this condition by working from the stable 
low-frequency end. 

If oscillation develops, try the following rem- 
edies: If your HRO is an old model with a center- 
tapped heater resistor, disconnect this resistor 
and ground one side of the heater circuit at sev- 
eral points throughout the receiver. By-pass the 
other side of the heater circuit to ground at sev- 
eral points, using 0.01-ufd. disk-type ceramic 

condensers. It may be necessary to add similar 
by-passes in the screen and plate circuits, par- 
ticularly in the second r.f. and mixer stages. No 
set rule applies to all receivers; try one by-pass 
at a time until the trouble is corrected. Two or 
three will usually take care of it. 

Do not let the comments relative to oscillation 
worry you. We never experienced any trouble 
below 52 Mce., and with present occupancy of the 
_ 50-Me. band you can get going on 50 Me. and 
| -cure any oscillation at the high end whenever 
you get around to it. 

A preamplifier such as the Millen R9-er or the 
6J6 outfit suggested in the 1950 ARRL Hand- 
book will be helpful in bringing up weak signals. 
Image rejection is low, of course, as would be ex- 
pected with single conversion and a 455-ke. Lf., 
but this is not a serious problem, so long as use of 
the 6-meter band is largely confined to the first 
few hundred kilocycles at the low end. 

The important point is that we need more 50- 
Me. occupancy, and here is an easy and inex- 
pensive way around the receiver problem. 

— Loren G. Windom, W8GZ 


ANTENNA COUPLERS 
FOR V.H.F. 


OAXIAL-LINE feed from the transmitter and 
the use of some form of antenna coupler 
are practically standard procedure for the ham 
bands below 30 Mc., TVI being the problem 
that it is in most sections of the country. For the 
v.h.f. bands, however, the tendency has been to 
employ open-wire or Twin-Lead feed to the 
antenna, and to use nothing more than a turn 
or two of wire or a hairpin loop for coupling the 
energy from the tank circuit. These methods had 
the virtue of simplicity, if nothing more, whereas 
the use of coaxial line makes it necessary to 
include some form of balanced-to-unbalanced 
coupling device at the antenna. 
Coax has many advantages, however. It can 
be run anywhere (underground, strapped to a 


Fig. 7-9 — Interior view of the 2-meter antenna coupler 


described by W8DUL. 


steel tower, inside a piece of pipe); it is far neater 
in appearance; it is impervious to weather effects 
—to name a few of the reasons why more and 
more ham antennas are being revamped for 
coaxial-line feed. Now, with u.h.f. TV just around 
the corner, we have a factor that may ultimately 
swing the balance in favor of coax in a high 
percentage of v.h.f. installations. The first steps 
in reducing u.h.f. harmonics should certainly 
be the installation of shielding and coaxial-line 
feed. 


144.Mc. Coupler 


The need for a bazooka, a half-wave section 
of coaxial line draped around an antenna system 
at the feed point, is one of the disadvantages of 
coax, and this is where the antenna coupler pic- 
tured herewith comes in. It may be seen from 
Figs. 7-9 and 7-10 that the unit is nothing new in 
principle; just the conventional antenna coupler 
to work from coax to open-wire line, adapted for 
144-Mc. use and so designed mechanically that 
it may be mounted in the antenna system, if it is 
convenient to do so. It combines the functions of 
matching device and unbalanced-to-balanced 
coupler. 

The tuned circuit, LCi, is resonated at the 
transmitting frequency and matching is accom- 
plished by setting the taps on Le at the proper 
point for the feed impedance to be accommo- 
dated. The specifications given in Fig. 7-10 and 
the mechanical arrangement shown in the photo- 
graph are proper for the feed point of the con- 
ventional 16-element array, or for working into a 
300-ohm transmission line, in case it is desired 
to use the latter. Any load impedance can be 
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handled by changing the tap positions — near to 
the center of LZ» for lower impedances; farther 
out for higher. Any coaxial line may be used, as it 


50 Or 70 
Ohms in 


a Ly 100 t0 600 
C, Ohms out 


Coax. 
: any length 


8 Halfwaves in phase, 
@s tn 16-element array 


Any 300-ohm dipole 


300-0hm line 
any length 
O ms 
ad 
z 
length’ 


Folded dipoles with 
Tul/-wave Spacing, as 
in S-o0ver-5 


Fig. 7-10 — Schematic diagram and three possible uses 
for the 144-Mc. antenna coupling unit. 


Ci — 15-yufd.-per-section split-stator variable, double 
spaced. May be made by sawing the stator bars 
of a Millen 21935 so as to leave 5 stator plates 
in each section. 

turn No. 14 enamel, 7-inch diameter, around 
center of Lo. 

turns No. 14 enamel, 14-inch diameter, turn 
spacing }@ inch. Taps at 11% turns in from each 
end for feeding midpoint of 16-element array. 
Ji — Coaxial fitting. 


Li — 1 
Le—5 


functions only as a nonresonant link from final 
to coupler. 

If the coupler is used in the conventional way 
inside the shack, the box in which the coupler is 
mounted can be anything that will provide satis- 
factory shielding. The unit pictured is designed 
to be a part of the antenna system itself, so a 
lightweight aluminum box that can be water- 
proofed readily is required. Many suitable cases 
can be found; the one in question was purchased 
on the surplus market. It is known as Terminal 
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Box NAF-1128-3, 44% by 3 by 2% inches in size. 
A rubber gasket can be cut to fit the cover, and 
the hole that passes the tuning condenser shaft 
can be made watertight by the use of a rubber 
grommet. Cracks around the mounting screws 
and the feed-through bushings can be sealed 
with lacquer. 

To put the coupler into service it is merely 
necessary to adjust C; for resonance, changing 
the position of the coupling loop at the transmit- 
ter to set the loading at the proper value. If one 
wishes to make this adjustment from a position 
remote from the antenna it is a simple matter to 
fit the shaft of C, with a pulley and make the 
adjustment by means of a fishline. If the feed 
impedance of the array is not known it may be 
necessary to adjust the position of the taps on the 
coil. The optimum point of attachment is that at 
which the least retuning of Cy; is needed to 
restore resonance when the antenna is connected 
to the feed-through terminals. 

Several 2-meter operators in the Detroit area 
have gone over to this method of feed, and im- 
proved performance has been observed in the 
antenna system in every case. If you’ve a March, 
1950, QST handy, turn to page 59 for a picture 
of two of these units in use in the 64-element 
horizontal-vertical 2-meter array of W3RE, 
Washington, D. C. 

— John E. Sterner, WSDUL 


50-Mc. Coupler 


lee the antenna coupler for 144-Mc. described 
by W8DUL in the foregoing section, the one 
for 50 Mc. shown herewith follows standard 
practice outlined many times before in QST and 
the Handbook, so only the basic details are given 
here. The 50-Me. coupler is connected to the 
transmitter output by means of a coaxial line of 
any convenient length. The coupling loop, Le, 
should have a reactance at the operating fre- 
quency of approximately the impedance of the 
coaxial line from the transmitter. It is resonated 
by means of C2, which in this unit runs at about 
25 per cent of maximum capacitance. The taps 
on inductance L, are set up for 300-ohm Twin- 
Lead, but their position may be varied to take 


Fig. 7-11 — Schematic of the 50-Me. antenna coupler. 

Ci — 50-uufd.-per-section (National TMK-50D). 

C2 — 50-uufd. variable (Hammarlund MC-50M). 

Li — 6 turns No. 12 tinned, 2-inch diam., spaced 14 
inch. Tapped at 2 and 4 turns. 

L2—4 turns No. 16 tinned, l-inch diam., spaced 14 
inch. (B & W Miniductor No. 3013.) Mount 
inside of Ly. 


Ji — Coaxial fitting, J2 — Crystal socket. 


ed 
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Fig. 7-12 — The 50-Me. antenna coupler is mounted on 
the top plate of a standard utility box, with the series- 
tuning capacitor inside. 


care of any balanced-type transmission line. 
A standard 3 X 4 X 5-inch utility box makes a 


‘convenient base for the coupler, the principal 


components mounting on the top plate. The 
series-tuning condenser and the coaxial fitting are 
mounted on the side panel. The ends of Ly; are 
soldered to the lugs on the main tuning capacitor, 
and the coupling loop is supported by stand-offs 
fastened to the strap that ties the two end plates 


of the tuning condenser together. The leads from 


the input jack are made of 72-ohm transmitting 
Twin-Lead. 

The antenna coupler should be adjusted for 
minimum standing-wave ratio on the coaxial line, 
as indicated on an s.w.r. bridge connected be- 
tween the transmitter and the coupler. Adjust 
C1, C2 and the positions of the taps for minimum 
s.w.r. If no s.w.r. indicator is available, adjust 
first Co and then C; for maximum loading, vary- 
ing the coupling at the transmitter end for the 
loading desired. The position for the taps can be 
found by moving them out from the center of 
the coil until maximum loading is achieved. 

The coupler can be used at any point between 
the transmitter and the array, including mount- 
ing the coupling unit at the array itself, if provi- 
sion is made for weatherproofing the installation. 
The range of the tuned circuits as given is great 
enough to permit the use of the coupler in the 
28-Me. band also, if the builder so desires. 

If the transmitter is well designed as to TVI 
prevention, the antenna coupler may be all that 
is needed in many locations. If TVI is severe, the 
installation of a low-pass filter in the line between 
the rig and the coupler may be necessary. 

— E. P. Tilton, W1HDQ 
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THE “69-ER” 
2-METER BEAM 


| Plate 2-meter array shown was built in an effort 
to-come up with a low-cost job that anyone 
could build. We call it ‘‘The 69-er”’ because that 
figure represents its total cost (yes, cents!), the 
only purchased material being some aluminum 
clothesline. Its driven section consists of three 
folded dipoles, stacked a half-wave apart, and 
fed at the bottom with 300-ohm line. It may be 
used with or without reflectors, though the per- 
formance is improved when reflectors are added. 

Each half of the folded dipoles is 38 inches total 
length, and the entire driven portion of the array 
may be made from a single piece of wire. The 


———————— 
20” 


300- ohm line 


Fig. 7-13 — A low-cost stacked array for 144 Me. built 
by W9LJP. 


frame is of wood, with the wire mounted on small 
blocks of polystyrene separated from the frame 
by small stand-offs. The dipoles are 40 inches 
apart. Reflectors are spaced a quarter wavelength 
(20 inches) in back of the driven elements. 

Only three sections have been used to date, but 
we are going to try stacking up to six sections. 
With three, the power in each dipole seems about 
the same. Going to greater numbers of driven 
elements may make it necessary to feed the 
system at its center to achieve current balance 


and optimum performance. 
— Warren Hill, W9LJP 


COAXIAL GRID CIRCUIT 
FOR 4X-150A AMPLIFIER 


eae in April, 1953, QS7 mentioned that we 
were running a 4X-150A amplifier straight- 
through on 432 Mc. This resulted in a batch of 
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Fig. 7-14 — Details of 
the coaxial-line grid 
circuit for a 4X-150A: 
amplifier used on 420 
Mec. by WI1QVF. 
Modifications of the 
surplus gold-plated 
tank are given in the 
text. 


letters asking, ““What do you use for a grid cir- 
cuit?” Fig. 7-14 gives the details (the plate circuit 
of our amplifier follows the design by W1PRZ 
in May, 1951, QS7’). The grid circuit is made 
from the coaxial tank from a war-surplus item 
known as the “gold-plated special” test oscil- 
lator. 

Modification of the tank for our grid circuit 
application is done in this fashion: (1) Cut it 
down to 51% inches. (2) Turn down the disk on 
the inner conductor to 114 inches diameter. (3) 
Drill ventilation holes, as indicated in Fig. 
7-14, in the end plate and at intervals around the 
outer conductor near the grid end. (4) Mount the 
output coupling loop and coaxial connector. (5) 
Mount the inner conductor on stand-off insu- 
lators (see Detail A). The inner conductor 
must be filed flat, or hammered slightly out of 
shape, to make room for the 34-inch cone stand- 
offs. (6) Mount the grid resistor and its feed- 
through by-pass. The inner end of the resistor is 
soldered to a 4-40 screw, and the inner con- 
ductor is tapped so that this can be screwed into 
it (see Detail B). 

Where the amplifier is to be grid-modulated 
with a TV signal, the grid resistor is replaced 
with an r.f. choke consisting of about 12 turns of 
No. 22 wire on a 1-watt resistor. The output 
coupling loop is made of copper or brass strip, 
Y4 inch wide and 4 inches over-all length. This is 
soldered to the connector and adjusted to suitable 
shape before mounting the connector in place. 

— Tom McMullen, W1QVF 


USING CRYSTAL-CONTROLLED CON- 
VERTERS WITH COLLINS 75-A 
RECEIVERS 


Coe time ago, W8NOH built the 2-meter 
crystal-controlled converter described in QST 
for September, 1951, and in the 1952 and 1953 
editions of the Handbook. It was fine so long as he 


kept his general-coverage receiver, but when he 
acquired a Collins 75A-2 the crystal-controlled 
converter went back on the shelf. The converter 
was designed to tune upward from 7 Me. on the 
communications receiver, and that meant only 
500 ke. of the band could be covered on the 
75A-2. 

A tunable converter that had seen service 
prior to construction of the crystal-controlled 
job was hauled out, but it took only a few min- 
utes’ struggling with its wandering oscillator to 
convince him that this approach to v.h.f. was 
no longer for him. Once you’ve used crystal- 
controlled reception you’re not likely to be satis- 
fied with anything less — but how to do it with 
the limited tuning range of the new receiver? 

But how about the two highest ranges on the 
75A-2? To cover both 11 and 10 requires move- 
ment of the bandswitch, but it gives a tuning 
range of 26 to 30 Mc., the four megacycles needed 
for 6 or 2. That would require an injection fre- 
quency of 118 Mc., which could be reached with 
the same order of frequency multiplication 
originally used by changing the crystal frequency 
to 6555.55 ke. Next, a check of the surplus crystal 
stock turned up one at 6540. A few swipes on the 
ground glass moved this to 6556, close enough. 
No changes other than retuning the circuits of 
the converter were needed to get oscillation on 
19,688, and multiply progressively to 59,004 and 
118,008. The discrepancy was within the range 
of the zero-set adjustment on the 7 5A-2, so it was 
possible to read frequencies in the 2-meter band 
right on the nose! 

Next, and last, all that was needed was to re- 
move a few turns from the mixer and if. amplifier 
plate windings so they would resonate at 26 Mez., 
and W8NOH was ready to go. Not a birdie in the 
whole tuning range, stability like on 7 Mce., anda 
12-db. improvement in signal-to-noise ratio over 
that of the wobbly old tunable job. 


meeebeniemientended 
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OVERTONE OSCILLATOR WITH 
_ CAPACITIVE FEED-BACK 


‘g you ve had trouble getting overtone oscillators 
| to work properly, it’s probably because of 
| difficulty in controlling regeneration. This is 
usually done with a tap on the tuned circuit, or 
_ by adjusting the position of a separate feed-back 
_ winding. Feed-back may also be controlled by the 
_ capacitive bridge method, as shown in Fig. 7-15. 
This hint is taken from The Mike and Key, bulle- 
| tin of the Sacramento Amateur Radio Club, 
| edited by W6PIV. The circuit is by W6EFT. 

_ From the diagram it may be seen that the 
| erystal is connected between the triode grid and 
| a point part way up the by-pass system in the 


U6J6 


3f or 5f 


Fig. 7-15 — Schematic diagram of an overtone oscillator 
circuit supplied by W6PIV, in which the regeneration is 
controlled by tapping the crystal up on the plate circuit 
by means of a capacitive divider system. 


plate circuit. The values shown are usually satis- 
factory for crystals between 6 and 9 Me:, but 
either of the capacitive elements can be varied 
to produce the desired amount of feed-back. De- 
creasing the larger or increasing the smaller ca- 
pacitor results in more feed-back. Otherwise, the 
circuit is similar to overtone oscillator circuits 
carried in the ARRL Handbook for several years. 
When used with a dual triode, the second half of 
which is operated as a doubler or tripler, it pro- 
vides a very simple means of obtaining up to 15 
times the crystal frequency with a single tube. 


OVERTONE-OSCILLATOR TIPS 


ies economies effected through the use of over- 
tone crystal oscillator circuits have caused 
what amounts to a major revolution in amateur 
v.h.f. transmitter design. Most users are well 
pleased with their results, but some run into 
difficulties now and then. W5FEK reports that 
he has used several versions with no trouble of 
any kind, but a number of his acquaintances have 
not been so fortunate. Examination of several 
oscillaters that refuse to be crystal-controlled has 
convinced him that long by-passing leads are 
usually at the bottom of this trouble. 

The same principle applies in case a separate 
feed-back winding is used. (See Fig. 17-1 in recent 
editions of the ARRL Handbook for examples.) 
The by-pass (C2 in Fig. 17-1) must maintain the 
tap on the coil, or the bottom of the coil when a 
separate feed-back winding is used, at ground 
potential, if feed-back is going to be controlled by 
the feed-back winding. For third-overtone opera- 
tion the adjustment of feed-back should not be 
particularly critical, and any crystal that will 
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oscillate on its fundamental should work on its 
third overtone. For fifth or higher overtones, 
however, adjustment of regeneration may be 
quite tricky with any circuit, unless the crystal is 
particularly suited to overtone operation. It 
should be possible to get at least the fifth over- 
tone out of practically any crystal, by careful 
adjustment and proper layout. 
— W1HDQ 


FEED LINE FOR 420 MC. 


apes 420-Mc. transmission line problem at 
W2QED is solved as shown in the sketch of 
Fig. 7-16. We have a high antenna with a long 
feed line, and losses were just about nullifying 
the effect of the height until we put in the line 
shown. Made of two No. 10 wires spaced one inch 
apart, the line is shorted twice at both ends with 
copper disks. This permits it to be pulled up tight 
between metal brackets at the top and bottom of 
the long vertical run, without introducing any 
form of insulator. A short, flexible section of 
spaced line at the top connects to the array itself, 
while the power is fed into the line from the trans- 
mitter through a coaxial line and a bazooka. The 
points of attachment are varied for maximum- 
power indication in a remote-indicating field- 
strength meter, also shown in the sketch. This is 
mounted several wavelengths away from the 32- 
element array, providing a reliable check on the 
effect of any adjustments made in the shack, an 
important factor, as meter indications at the 
transmitter itself can be very misleading at this 
frequency. 
— Ken C. Carter, W2QED 


Metal Bracket 


Same as 
below 


Open-wire /ine 
to antenna 


No. 10 wire 
spaced 1 inch 
fe ee Cis Rarer 
on ae ax to relay. 300-0hm line, any 
length,to 1-ma. 
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Fig 7-16 — At the left is a grounded feed line used for 
the long vertical run up to W2QED’s 420-Mc. beam. 
At the right is a folded dipole with a crystal rectifier 
which serves as the pick-up portion of a remote-in- 
dicating field-strength meter. 
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432 AND 144 MC. WITH 
ONE TANK CIRCUIT 


Wass to try operation on 432 Me. without 

building a separate rig for that band? Fig. 
7-17 shows how it can be done. What’s more, it 
is done with a 3E29 tube, which should be good 
news to fellows who are deterred from going on 
432 Mc. by the high cost of tubes that are de- 
signed for u.h.f. service. 

A single plate circuit is made to serve for both 
bands, as a quarter-wave line on 144 and a three- 
quarter wave line on 432. The three-quarter wave 
method on 432 has an advantage over the half- 
wave tank circuits used previously, in that the 
r.f. voltage minimum is at the end of the line. 
With the half-wave line the plate voltage must be 
fed in at a point along the line where the rf. 
voltage is at a minimum. This is satisfactory for 
low-C tubes like the 832A and 9903/5894A, but 
with an 829B or 3E29 the voltage node is actually 
inside the tube. 

A 30,000-ohm resistor is added in series with 
the regular 5000-ohm grid leak for tripling, and 
the grid drive should be increased when this is 
done. The screen voltage is lowered until the 
plate input is not much over the rated plate dissi- 
pation for the 3E29, or about 45 watts. The plate 
circuit works on either band by the simple ex- 
pedient of adding or removing the shorting bar 
on the plate line. 

Considerably better efficiency is possible if the 
tube and line are shielded, as radiation losses are 
quite high with an open layout. We used a 3 x 
3-inch shield over both line and tube. The output 
coupling loop is mounted above the shorted end 
of the line. Dimensions given are for the 3129, 
but the idea should work nicely with the 832A, 
9903 and other tubes normally used in 432-Mc. 
work, with a suitable lengthening of the line. 
There would be nothing to prevent the adapta- 
tion of the idea to the grid circuit, too, and we 
can visualize this making possible a single am- 
plifier that will work effectively on 144, 220 and 
420 Mc., with only the adjustment of the shorting 


| 3” | Flexible straps Ye x 1}y 


— 7 re Wet 
L— fs oa /44-Mc. short in 
(remove for 432-Mc. 


operation) 


Fig. 7-17 — Two-band tank circuit used by W5HPC for operation on 432 and 144 Me. with a 3E29 tube. The re- 
movable shorting bar converts the line from 34-wave oper 
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bars (and the modification of the grid and screen 
voltages) involved in changing bands. . 
— Robert J. Loofbourrow, W5HPC 


STACKED DIPOLES FOR 
“VERTICAL” AREAS 


Aree ANTENNA can be a nuisance, espe- 

cially during a v.h.f. contest, when it is often 
necessary to swing a sharp beam around again 
and again, just to work stations within a radius 
of 25 miles or so. While there is nothing new in 
the idea, we feel that 2-meter operators in the 
vertical-polarization areas could make good use 
of the vertically-stacked system shown in Fig. 
7-18. The system has been used here at W2GYV 


To Xmitr. 


38” Fig. 7-18 — Triple- 
stacked dipoles at 
le W2GYV. 


for some time with good results. The antenna is 
made solid enough so that it can be supported at 
the cold ends of the phasing sections. These low- 
voltage points are fastened to the supporting pole 
without insulation, and are grounded for light- 
ning protection. The triple stack is fed at the 
middle of the center section with 300-ohm line 
without serious mismatch. 
— Lawrence F. Jeffrey, W2GYV 
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ation at 432 Me. to 14-wave at 144, 
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for the Antenna System 


ANTENNA GROUNDING SYSTEM 


es in Fig. 8-1 is the circuit diagram of a 
switching system that automatically grounds 
the antenna whenever the station equipment is 
turned off by the master control switch. S,; is a 
d.p.s.t. switch that feeds 115 volts a.c. to the 
power circuits, and S¢ is as.p.s.t. job that does the 
antenna grounding. The switches are arranged 


IISV.A.C. 


INSULATED 
CONNECTING 
BAR 


TO ANT. 
CHANGE-OVER 
RELAY 


Fig. 8-1— A switching circuit that automatically 
grounds the antenna when the main power switch is 
opened. 


mechanically so that S2 opens when 3; is closed. 
An insulated connecting bar joins the control 
levers of the switches to permit the simultaneous 
manipulation of the two circuits. 

The switches should have a power rating in 
keeping with the power level of their respective 
circuits, and S; should be enclosed to prevent 
accidental contact with the a.c. line. 

— Kk. M. Brownlee, VE2APO 


HAM-BAND TRANSMITTING LOOPS 


Te antenna system to be described in this 
article probably won’t interest proponents of 
e “long wire — strong signal” theory. How- 
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ever, it should have a definite appeal for apart- 
ment dwellers and home owners with small 
lots. Inspiration for this system came from a 
description of a similar antenna in GE Ham 
News, July-August, 1950. The idea apparently 
failed to impress the average ham. However, it 
seems to have definite advantages where space is 
at a premium. 

Most of the work at W4LW was done in the 
40-meter band, and the following data are based 
on operation in that band. The essential elements 
for 40-meter operation are shown in Fig. 8-2. 
Coil Zi is provided with two taps — one for 
varying the total inductance, and one for selecting 
an input impedance equal to that of the coax line. 
The coil Z;, condenser Ci, and the loop all form a 
circuit which is resonant at the desired frequency. 
L, and C, are mounted in a protective box pro- 
vided with a coax fitting for the transmission line 
and two feed-through connections for the loop. 
The loop is mounted in a horizontal plane in order 
to avoid the null which occurs at right angles to 
the plane of the loop. 


Fig. 8-2 — The loop 
is connected in series 
with a_ conventional 
tank circuit. For a 3- 
foot loop at 7 Mc., Li 
should have an induc- 
tance of 2.5 uh. and () 
a maximum capaci- 
tance of about 150 
pptd. 


a Serene pee oe Fe 
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Adjustment is as follows: 

a) Substitute a 52-ohm dummy load for the 
antenna system and adjust transmitter for proper 
loading. 

b) Remove dummy load and replace the loop 
antenna assembly. 

c) Set the tap for the coax connection at 
about 3 turns and tune C; to resonance at the 


Fig. 8-3 — If you live in an apartment house or are 
having trouble with TVI, this compact horizontal 
loop for 7 Mc. may be your answer. 


transmitter frequency. (If necessary, reduce in- 
ductance of ZL; by shorting turns with the second 
tap.) 

d) Vary the position of the coax tap (retuning 
C; each time) until proper loading is indicated. 

The position of the coax tap is a fairly critical 
adjustment and must be set to the nearest 14 turn 
for best results. An s.w.r. indicator would be very 
helpful, although it can be done by “cut and try.” 

Once the correct position of the taps on Ly is 
determined, it will be desirable to solder the con- 
nections. Poor connections will drastically reduce 
the effectiveness of the antenna. For the same 
reason, the connections to the loop from L; and 
C; should be of low resistance. 

Engineers who have been consulted about this 
antenna system say that its effectiveness will de- 
pend upon the ratio between ohmic losses and the 
radiation resistance. The installation at W4LW 
uses No. 12 wire for both the loop and for winding 
Ty. 

While specific values for the W4LW installa- 
tion have been given, these are not necessarily the 
optimum values. Considerable variation can be 
made provided that the circuit composed of C1, 
I, plus the loop, is tuned to resonance with the 
transmitter frequency and that an impedance 
match is provided for the transmission line. 

It would be desirable to make the loop as large 
as possible, with corresponding reduction in the 
inductance, Ly. The ultimate would be to reduce 
LI, to just enough to match the coax line im- 
pedance. The larger the loop is made, the greater 
the radiation resistance. Also, a wider band of 
frequencies can be covered. 

The small loop illustrated in this article showed 
narrow-band characteristics. It was not found 
advisable to use it more than 20 ke. either side of 
the frequency for which it was originally tuned. 
If the loop is located within easy reach of the 
operating position, or furnished with a remote- 
contro] system, this is not a serious handicap. 
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However, we got very tired of running up two 
flights of stairs to adjust the W4LW version! 

An unexpected by-product of this antenna 
system is freedom from TVI. Although the loop 
was located about ten feet from a TV antenna, a 
transmitter with 100 watts input had no effect on 
TV. This effect was double-checked by trying the 
loop as a receiving antenna. There was a marked 
reduction in local QRN, and interference from 
the horizontal sweep oscillator of a neighbor’s TV 
set disappeared entirely. 

With a transmitter output of about 40 watts, 
reliable contacts have been made with this an- 
tenna system up to 1000 miles. Three contacts 
have been over 2500 miles. 

The possibilities of this antenna system have 
not been explored fully. However, two facts have 
been established: it works, and it is a wonderful 
subject for conversation during QSOs! 


— Capt. k. Rk. Hay, USN, W4LW 


HOMEBUILT AIR-DIELECTRIC 
COAXIAL LINES 


A pe CONSTRUCTION of air-dielectric coaxial 
lines has always been a difficult task by the 
old bead-and-rod method. Shown in Fig. 8-4 


Conductor 
(A) 
— Round Corners 
(o} to Fit 
End View 
of Assembly : 
(B) (C) 


Fig. 8-4— A simplified method of making your own 
air-dielectric coaxial lines from surplus aluminum. 


is a method that simplifies their construction 
and permits them to be made with tools available 
in almost every ham shack, 

Ordinary aluminum tubing is used for the 
outer conductor, and either solid rod or small- 
diameter tubing for the inner. The method of 
spacing the inner conductor from the outer is 
shown in the diagram. If tubing can be used for 
the inner conductor, it is drilled with pairs of 
holes spaced approximately as shown in Fig. 
8-4A, and polystyrene-rod spacers are inserted. 
The spacers are cut so that their length is equal to 
the inside diameter of the tubing used for the 
outer conductor. The ends of the rods are 
rounded smooth with a file or sandpaper. They 
are threaded through the holes and cemented in 
place. 

If rod stock is to be used as the center con- 
ductor, the spacers are made in the form of a 
wafer, as shown in Fig. 8-4C, with dimensions 
adjusted to fit the inside of the outer conductor. 
In either case, the spacers should be arranged so 
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that the first one is about 6 inches in from the 
end of the line, and the rest are equally spaced 
throughout the line. 

Fortunately, the dimensions of much of the 
surplus tubing available fit very well the ARRL 
Handbook formula for obtaining lines with char- 
acteristic-impedance values of 338, 50, 65, 75, and 
100 ohms. For example, 1-inch o.d. tubing with a 
center conductor of 14-inch o.d. tubing has a 
surge impedance of approximately 68 ohms. The 
Handbook formula may be used to obtain other 
impedance values using 34¢- and 3¢-inch center 
conductors. 

— Paul H. Sprowls, W4ALR 


RAINPROOF SHIELD FOR 
TRANSMISSION LINE CONNECTORS 


N excellent weather shield for exposed trans- 
mission line couplings can be made from 
flexible molded-rubber tube pullers (GE type). 
These tube pullers are available free of charge at 
many electronics stores, for advertising purposes. 
The coax or Twin-Lead is merely fed through 
the puller and the small end is taped securely to 
the transmission line just above the coupling. 
To change transmission lines or check the 
coupling, just fold back the larger end for easy 
access. 
If a permanent weatherproof connection is de- 
sired, the tube puller may be inverted and the 
large end completely filled with melted wax. 


_ When the wax hardens, the coupling may even be 


used under water with no ill effects. 
— M.A. Ellis W4LTV 


NEON-SIGN TRANSFORMER USED 
AS MOUNT FOR VERTICAL ANTENNA 


ee gas tube (neon sign) transformers 
can be purchased from some electrical con- 
tractors for around one dollar each. These trans- 
formers are housed in a sturdy steel box that is 
fitted at each end with a large high-voltage por- 
celain insulator. The mounting of one of the boxes 
on a mast provides an ideal base for a vertical 
whip or ground-plane antenna. The units are 
now known to be sturdy enough to support 14- 
Me. verticals (quarter-wave) and there is every 
reason to believe that they will stand up when 
used with a 7-Mc. quarter-wave job. 

The transformer I adapted is a 350-v.a. unit 
manufactured by Dongan, but Acme makes one 
of slightly different design that would serve just 
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as well. Either of the transformers is large enough 
to permit internal mounting of a tuning or a 
matching unit. Since there is a feed-through at 
either end of the case, it would also be possible to 
use the assembly as the center mount for a dipole. 
— Christopher Noble, WSPFG 


SOLDERING FEEDERS 
TO THE ANTENNA 


Nees method of tapping the feeder to an 
antenna is shown in A of Fig. 8-5. The 
heat applied in soldering this type of joint tends 
to anneal the copper wire at points A and B at 
either end of the wrap, and may ultimately cause 
the antenna to snap during some period of un- 
usual strain. Electrically the joint is OK, but 
mechanically it may be hazardous. 

B of Fig. 8-5 illustrates a better mechani- 
cal way to connect the feeder. First the feeder is 
wrapped twice around the antenna wire, then 
once around itself to form a strain-relief loop 
which holds the feeder wire without pulling on 
the actual contact wrap. Then the wrap itself is 
started by winding two rather wide-spaced turns, 
followed by six turns close-wound. Adding two 
more wide-spaced turns completes the wrap, and 
it’s ready for soldering. High-grade rosin-core 
solder (no other flux) is applied only at the two 
center close-spaced turns, taking special care to 
keep both solder and heat confined close to these 
two turns and away from either end of the 
joint. 

Similarly, C of Fig. 8-5 shows a good way 
to dead-end the antenna in an eye-type insulator. 
First, a “‘round-turn” is taken through the eye; 
that is, the antenna wire is looped twice through 
the insulator before bringing it out to wrap 
around itself, thus forming the dead-end. Ac- 
cording to old power-line lore, four turns of this 
wrap following a round turn will hold all the wire 
will hold. However, in this case, four or five 
double-spaced turns are followed by four or five 
close-spaced turns to give even more mechanical 
strength and permit soldering a feeder to the 
antenna without danger of annealing the antenna 
wire at critical point A. The feeder should be 
looped once through the insulator eye and 
wrapped around itself once or twice to take any 
possible strain off the soldered antenna joint. The 
end of the feeder wire is then interwound with 
the spaced turns of the antenna dead-end and 
soldered only at one or two turns in the center of 
the spaced wrap. It would be a good 


tee Pe eels idea to hold point A with pliers while 
ANT. ANT. 2 TURNS ONLY ANT. 1or2 TURNS soldering to keep heat well away. 

A 8 The feeder-tap joint shown in B was 
used in an old single-wire-fed Hertz, 
one end of which was tied to a very 

FEEDER unstable tree. This antenna was re- 
cently taken down and the joint care- 

(A) (B) (C) fully examined. It showed no signs of 


Fig. 8-5 — Correct (B) and incorrect (A) methods of connecting 
a feeder to an antenna. C shows an approved system for dead- 
ending an antenna in an eye-type insulator and also shows how 


the feeder should be attached. 


deterioration, and was apparently as 
strong as ever after nearly 21 years 
aloft. 

— Don Devendorf, W8EGI 


84 


ANTENNA FEED-THROUGH PANEL 


1G. 8-6 illustrates a device I am using to feed 
my antennas through the wall of the house 
without defacing the wall or modifying the win- 
dow glass in any way. It!is designed primarily for 


Width of 
Window Frame 


Width of 
Plexiglass 


Inclined to Fit 
Window Sill 


Fig. 8-6 — A “portable” feed-through panel for bring- 
ing the antenna leads into the shack. Adjustable to fit 
windows of several sizes, it is a neat way to eliminate an 
ordinarily messy problem without defacing the window 
or its frame. 


the ham who is renting, and consequently can 
make no modifications to the property; and who, 
by virtue of his profession, has to move often. 

The material used is plexiglas salvaged from an 
obsolete aircraft, but the commercial product is 
available in most art stores at a nominal cost. It is 
more flexible and far easier to machine than pol- 
ystyrene. The two end pieces are made of wood. 

It differs from the usual windowpane feed- 
through panel in that it is made to fit the window 
frame and sill closely, and in that it may be ad- 
justed to fit almost any window. Thus it allows 
not only changing from house to house, but 
changing the position of the rig within the house. 

The method of construction and use is evident 
from the drawing. Dimensions are only approxi- 
mate. They can be modified to fit the individual 
case. The hole and groove diameters are for the 
small feed-through insulators. If larger ones are 
used, there is ample room for repositioning the 
holes and enlarging the grooves. Not shown in 
the drawing, but yet of practical value, are sev- 
eral pieces of rubber weatherstripping cemented 
to the tops and bottoms of each of the panels, 
extending to the ends of the wooden blocks. This 
provides a weather-tight seal. 

— Arthur W. Coffland, W1IRVE 
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FEEDER-SPREADER HINTS 


Qe newcomers may not be familiar with the 
established practice of making feeder spread- 
ers. Inexpensive substitutes for the commercial 
jobs can be made with ordinary 34-inch wooden 
dowels. Cut the dowels into lengths that are 1 inch 
longer than the spacing of the proposed trans- 
mission line and then drill a clearance hole for the 
wire at each end of each spreader. The holes 
should be located 1% inch in from the ends of the 
rods and should provide a snug fit for the wire. 
Next, dip the spreaders in hot paraffin. 

Dowels can usually be bought at a local hard- 
ware outlet for approximately 10 cents per 3-foot 
length. Thus, it is possible to make spreaders 
for a 6-inch line at a cost of only a nickel apiece. 

— Jack C. Andrews, W9YWE 


ONI hair curlers that are to be used as feeder 

spreaders can be held securely in place with 
fast-drying model airplane cement. Just apply 
cement on each side (where the wire passes 
through) and over the ends of the curler and then 
allow adequate drying time. After the cement has 
hardened the feeder will break before the tie 
gives way. 


— Ken Cary, WOIXM /2 


Aye plastic spools from photographic 
roll film make excellent feeder spreaders for 
those who desire open-wire transmission lines. 
Several companies are using this type of spool 
in most of 'the popular sizes. . 

One of the best for this purpose is the spool 
used with the film required by the Polaroid Land 
Camera. These spools are already slotted at the 
ends, and result in a transmission line spaced 
about 31% inches. Real estate offices use this film 
for quick photos of houses, etc., and use a lot of 
it. Ask them to save the empty. spools for you. 

— Don Langbell, VEGEL 


IMPROVED FLUTTER PREVENTION 
FOR BEAM ANTENNAS 


4 Dae insertion of wood strips inside antenna ele- 
ments to prevent flutter as described in the 
Hints and Kinks section of April, 1949, QST has 
one disadvantage. While effective in preventing 
flutter, the strips rattle around inside the ele- 
ments, causing considerable noise. 

When my beam was taken down for cleaning 
recently ,I tight-slipped some soft rubber grom- 
mets spaced a foot or two apart along the entire 
length of the 3(¢-inch-square strips. The strips 
were then reinserted in the elements and the 
beam reassembled. Now, in addition to being 
flutter proof, the beam is also rattleproof. 

— William Vandermay, W7 DET 


TWO IMPROVEMENTS IN ALL-METAL 
BEAM CONSTRUCTION 


eANONE who has made an all-metal rotary array 
by running the elements through a boom 
made of dural tubing knows that this method 
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leaves a lot to be desired. The elements vibrate 
in the wind and soon wear themselves loose, even 
if they were originally driven into the holes in the 
boom. Worse, the abrasive effect of aluminum 
and its alloys soon wears the elements thin enough 
at the points of contact so that they break under 
wind or ice loading. 

This is easily corrected by the use of simple 
“U-shaped clamps that can be cut from ordinary 
soft sheet aluminum. Where thin-wall conduit is 
used for elements these may be the pipe clamps 
used for mounting the conduit when it is used for 
electrical work. Two of the size that fits the ele- 
ments are used at either side of the boom, with 
two more that fit the boom running over the top 
of it, as shown in Fig. 8-7. 


Fig. 8-7—A _ really 
rugged method of fas- 
tening beam elements 
to a boom in an all- 
metal array. Pairs of 
pipe clamps back-to- 
back do the job. (Sug- 
gested by W2AOE) 


The clamps may be made from strips of alumi- 
num 34 inch or more in width. Make them such a 
- length that they do not quite meet when mounted 

in place. Pulling up on the screws then results in a 
very strong and absolutely rigid joint. An easy 
way to judge the right size is to cut samples from 
thin soft sheet metal such as copper, then make 
them to size from the sample. Laying out all of 
them side by side on a single sheet of aluminum 
_and drilling the holes before cutting and bending 
greatly simplifies the operation. Credit for the 
above suggestions should go to W2AOE and 
W1IJEQ. 

If you haven’t already put up your all-metal 
job you may prefer the system used by W5KQD. 
George uses a short length of 24ST channel stock 
as a cradle, bolting the elements to this, and at- 
taching the channel to the boom by means of ‘‘U”’ 
bolts as shown in Fig. 8-8. The ‘U” bolts or 


Fig. 8-8 — Another method 
of mounting the beam ele- 
ments. Aluminum channel 
brackets and “U” bolts 
are used in a neat and 
rigid assembly. (Suggested 
by W5KQD) 


clamps may be bought in various forms in hard- 
ware or auto-accessory stores. This system has 
two advantages over the through-the-boom 
method. It leaves the boom at full strength, and 
it permits adjustment of the spacing. The ele- 
ments, of course, may be mounted above or 


below the boom. 
— KE. P. Tilton, W1HDQ 
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TORQUE PROTECTION FOR ROTARY 
BEAM ANTENNAS 


Arye torque is developed when the 
wind blows against a beam antenna, as evi- 
denced by the attempts the beam makes to 
“head up” into the wind. If you use a fairly 
long shaft to couple power from the drive mech- 
anism to the antenna itself, you’ve probably 
noticed the way the antenna swings back and 
forth in a gale. In time, the torque thus devel- 
oped can do considerable damage to the drive 
shaft, or to the pins used to make joints between 
sections of the shaft. This was the case at W1PID, 
where telescoping sections of pipe locked together 
with self-tapping screws are used between the 
drive mechanism and the antenna. Investigation 
revealed that the shanks of the screws were 
slowly but surely chewing into the slots of the 
pipe, making a sloppy joint instead of the original 
snug fit. 

A simple shock mount for the rotator box, as 
shown in Fig. 8-9, solved the entire problem. 
Now, when the wind blows, the beam swings, but 
the entire assembly of antenna, drive shaft, and 
rotating mechanism swings with it, and the torque 
is dissipated in a pair of screen-door springs, 
which also serve to return the antenna to its 
original heading. 

The shock mounting is accomplished as fol- 
lows: The rotator box is raised an inch or more off 
its platform, and a ball bearing is rolled into a 


Mast stub on 
top of housing 


Screen-door 
spring 


Socket for ball 
bearing in base 
of housing. 


Fig. 8-9 — Shock mounting the rotating mechanism 
of a beam antenna reduces the effects of torque pro- 
duced by wind. This system, used by W1PID, provides 
excellent protection and assures that the beam will 
return to the original direction after each gust. 


socket in the base directly under the rotator bear- 
ing. If your platform is wood, it would be ad- 
visable to slip a piece of flat metal under the 
bearing to reduce friction. The entire rotator box 
will now swing readily. Attach the springs to the 
front corners of the rotator box, where they will 
have some slight mechanical advantage in pulling 
the assembly back to its original position. The 
springs should be stretched horizontally and 
away from each other in a straight line, with the 
far ends fastened to something solid. 

Other spring-mounted arrangements can no 
doubt be worked out to fit individual needs. The 
size, type, and position of the springs will deter- 
mine how much ‘cushioning’ is obtained. A 
“soft”? cushion will permit a greater arc of swing, 
and proportionate reduction of the damaging ef- 
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fects of torque. A hard cushion will hold the 
beam steadier, but with proportionate increase 
in the shock factor. Here is one precaution: 
There should be a bearing installed near the 
bottom of the lowest section of pipe so that when 
the springs are performing their function they will 
not pull the rotator box out of line and bend the 
pipe. Every support using multiple pipe sections 
should have at least two well-spaced bearings 
anyway. 
— Gorham Cluett, W1PID 


YOUR BEAM — WILL IT STAY UP? 


UITE often we hear of a beam that withstands 
Q several severe windstorms and then tumbles 
down in a comparatively light breeze. This 
generally baffles the builder, but a close exami- 
nation will disclose that some of the fundamental 
rules in the use of metals have been violated. 

Nearly everyone is familiar with the fact that 
iron and steel will rust readily on exposure to 
the weather, so proper steps usually are taken to 
prevent rusting, either by painting or applying a 
protective coating of some other metal. Few, 
however, realize that under certain conditions 
other metals —for instance, aluminum — may 
become badly corroded. 

In the case of our broken-down beam, we find 
that the tubular aluminum elements have been 
bolted together with brass screws and nuts. At 
each of these joints, the aluminum has been 
badly corroded and finally weakened to such an 
extent that the light breeze caused failure. A 
great many of the otherwise excellent beams 
have called for the use of brass bolts or clamps 
with aluminum tubing. Nor are the hams alone 


Fig. 8-10 — A sample of flattened aluminum tubing 
with two steel screws and brass nuts attached. After 
3 days in a salt fog at 95° F corrosion has progressed in 
the aluminum at the points of contact with the brass. 
The steel has, of course, also rusted. 


in this undesirable practice. Some of the com- 
mercial television antennas, including rotators, 
fall into the same error and may be expected to 
give trouble after installation. 

Why is this condition bad and what can be 
done to overcome it? Let’s go back to our high 
school chemistry, or maybe the days when we 
used wet batteries to operate a telegraph line 
with the fellow up the street. Remember those 
wet batteries used two dissimilar metals, usually 
zinc and copper, immersed in a conducting solu- 
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tion or electrolyte such as one containing copper 
sulphate. The combination gave an electromotive 
force of something over one volt, and as we used 
the battery the zinc was gradually used up or 
corroded while the copper was unattacked. The 
zinc was the negative terminal and the copper 
positive. 

In like manner, any two dissimilar metals in 
contact with each other in the presence of an 
electrolyte will form a small galvanic cell and 
the more negative metal will be attacked or cor- 
roded. All metals can be arranged in a series 
according to the individual potential attributed 
to each. The e.m.f. developed by any particular 
couple or combination is the sum of the potentials 
of the two metals. The greater this e.m.f. the 
greater the tendency toward corrosion. Table 
VIII-1 shows the electrochemical series for the 
more commonly used metals and the potential of 
each. 

In instances of outdoor exposure, the required 
electrolyte is supplied by atmospheric humidity 
or rain. Industrial and urban atmospheres con- 
tain small amounts of sulphur dioxide from 
fuel combustion which will slightly acidify the 
moisture. Marine atmospheres contain salts which 
will provide the necessary conducting electro- 
lyte. ; 

Reference to the table shows that aluminum 
and copper (brass is an alloy of copper) are far 
apart, and considerable galvanic corrosion can 
take place in moist atmospheres when these 
metals are in contact with each other. The alumi- 
num is the most negative of the combination and 
will be attacked with resulting loss of strength. 
The table will suggest other poor combinations 
but aluminum-copper is one of the worst of- 
fenders. 

What can be done to guard against this condi- 
tion? If you live along the southern seacoast of 
the United States or in similar hot marine at- 
mospheres, all possible protective measures 
should be used. For a dry inland climate, the 
danger is not as great and less stringent measures 
will be satisfactory. 

For some of the beam elements, anodized tub- 
ing can be used if procurable. This is aluminum 
treated by a process that can hardly be under- 
taken by the amateur but provides a thin non- 
conducting skin of aluminum oxide on the surface 
of the metal. A joint across such a layer is in- 
sulated and galvanic currents cannot flow. Unless 
mechanically broken down or scratched, the skin 
will have an insulation breakdown of the order 
of 500 to 1000 volts. Where electrical conducting 
joints are required such tubing should not be 
used unless proper steps are taken to break 
through the insulation. 

The screws, bolts, and nuts can be made of 
steel with a more protective coating such as a 
zinc plate, or galvanized coating. Cadmium or 
nickel plate can also be used. All of these plated 
steel parts are much better than brass, but still 
not entirely preventive. 

As a final precaution, the joint should be 
painted to keep out moisture and the electrolyte 
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TABLE VIII-1 


’ Magnesium... .— 1.55 volts 
Aluminum 


— 0.14 volts 
—0.12 volts 
+0.34 volts 
+0.80 volts 
+0.86 volts 
+1.36 volts 


— 1.33 volts 
Zine —0.76 volts 
Chromium.....—0.56 volts 
— 0.44 volts 
—0.40 volts 
— 0.23 volts 


required for corrosion. Here again the degree of 
protection required dictates the materials used. 
For highest protection, a first coat of zine chro- 
mate primer should be used followed by one 
or more coats of good outside paint. The zinc 
chromate, besides serving as a prime coat, also 
provides a “passivating”’ action to aid further 
in corrosion protection. For less severe climates, 
the outside paint alone may be used. 

Similar precautions should be taken on indoor 
construction if one lives in a part of the world 
subject to destructive atmospheres or if equip- 
ment is used in basements where relative hu- 
midity is high. Nickel-plated brass or steel hard- 
ware is nearly always satisfactory on steel chassis. 
On aluminum, the same treatment as for beams 
should be followed. 

Many small steel parts are plated with either 
cadmium or zinc for protection. Cadmium is gen- 
erally to be preferred but at present is little used 
because of cost. Zinc, either in the form of coat- 
ings or die castings, is subject to another form of 
attack known as “white powder corrosion.” 
This is not an electrolytic effect but a direct 
chemical attack by certain atmospheres, princi- 
pally marine. As the name implies, a white 
powder is formed on the surface and is quite 
pronounced under the most adverse conditions. 
It can be prevented or delayed by treatment 
with certain passivating solutions but this is 
beyond the scope of home operations. However, 
if the parts you buy have an iridescent appear- 
ance they have been so treated. Cadmium is not 
subject to the same form of corrosion except 
under rather unusual conditions. 

As might be expected from Table VIII-1, 
magnesium is a worse offender than aluminum 
as regards electrolytic corrosion. Since it is also 
of lower strength than aluminum and its alloys, 
and larger sections must be used for equal rigid- 
ity, it is not generally advisable to use it for 
amateur construction of antennas. Magnesium is 
a metal also readily attacked in almost all at- 
mospheres and should not be used without ade- 
quate pretreatment, prime coats and _ final 
painting. 

Another fact not generally recognized is that 
stainless steel is not corrosion-resistant unless it 
has a good polished surface. If dirt or scale is 
present, electrolytes can go to work and readily 
start destructive corrosion. 

It is hoped that these few simple rules of the 
materials engineer may help to keep more beam 
antennas in the air and more hams on the 
ground. 

— Raymond W. Woodward, W1VW 
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BEARING FOR 
LIGHTWEIGHT BEAMS 


Be you have no need for the small dynamotor 
that came with your SCR-274-N receiver, the 
base and frame inside of which the “works” are 
assembled can be utilized as a lightweight wall 
bearing for holding the rotary mast of your beam 
antenna to the side of the house. Remove the end 
covers, the castings, and the armature. Next chop 
out the field winding by forcing a cold chisel be- 
tween it and the inside of the case. A few good 
whacks with a hammer should break the coil 
loose from its moorings. Remove all of the screws 
that extend through the side of the case into the 
“sleeve” formed by the removal process, and you 
are all set. The “bearing” will pass the pipe sup- 
ports used in most beam installations, and may 
be packed with rags and grease to take out 
any undesired play between the pipe and the 
sleeve. 
— Richard M. Smith, W1FTX 


SIMPLE GROUND-PLANE ANTENNA 
FOR 28 MC. 


pierre space, army post regulations per- 
taining to antenna construction, and the 
need for an omnidirectional antenna were all in- 
strumental in the development of the antenna 
set-up shown in Fig. 8-11. The strain insulators 
that support the 100-inch vertical wire are lo- 
cated at the upper and the lower edges of a 
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Fig. 8-11— The “Gizmo” antenna supported on the 
side of a building. Coaxial cable may be used for the 
feed line in place of the twisted pair. 


building and the two 96-inch radial wires. run 
along the base of the wall. The twisted pair used 
to feed the radiator may not provide the best 
match in the world, but does serve as an economi- 
cal feed line for an exceedingly economical 
antenna. 

This simple vertical job probably will be more 
effective for work with 28-Mc. mobiles than will 
any existing horizontal radiator (except for a 
rotary beam) that you happen to be using. In my 
own case, it was observed by W3QHG (mobile 
with a vertical whip) that my fixed-station signal 
went from down-in-the-noise to a solid S86 when 
the regular center-fed horizontal was replaced 
by the vertical — or as I call it — the “‘Gizmo”’ 
antenna. This test was made over a 4-mile path 
and a second check, 16 miles farther along the 
line, showed that the Gizmo was still getting out. 

— Albert S. von Trott, W3UIX /8 
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COMPACT ANTENNA FOR 
LOW-POWER TRANSMITTERS 


Pee in Fig. 8-12 is a compact antenna 
that can be used in lieu of more elaborate 
affairs in cases where space limitations make it 
necessary to get by with the absolute minimum. 
At W2CEI this antenna has been used with 
gratifying success even though it is merely run 
under the rug on the floor! 

A length of RG-59/U coaxial cable is used as a 
quarter-wave antenna, capacity loaded. Note 
that the inner conductor of the cable is grounded, 
while the outer braid is “‘hot,’”’ being connected to 
the antenna terminal of the BC-458 transmitter. 
In the usual antenna, a quarter of a wavelength at 
7 Mc. works out to something over thirty feet, 
but when the arrangement shown here is used, the 
length required shrinks noticeably because of the 
low velocity factor of the cable. RG-59/U was 
selected because it has the lowest velocity factor 
of most readily-available cables. The theoretical 
length required using this cable is 23 feet, but the 
added capacity gained by running the antenna 
under the rug caused the resonant length to be 
shorter by about two feet. Half of the theoretical 
length can be used if a variable inductance is used 
as a loading coil as shown in the diagram. Thus, 


Tank of 
BC-458 


Fig. 8-12 — A makeshift antenna for installation where 
space is at a premium. Loading coil L may be omitted 
if the full electrical quarter wavelength is available. 


an “under-the-bed” antenna for shut-ins could 
be made. 

At W2CHEI, with 100 watts input to the trans- 
mitter, current into the line measures 10 amperes, 
and while it is not known whether more power 
than this could be used, the antenna performs 
well at this and lower power. 

— Maurice Basal, W2CEI 


ANTENNA WIRE BY THE MILE! 


cE the present high cost of antenna wire is inter- 
fering with plans for your new rhombic, try 
using electric fence wire. This is copper-clad steel 
wire, and you can buy about a half mile of it for 
ten dollars. 

— Hd Stephenson, W1SCO 


BASE-FED VERTICAL HALF-WAVE 
ANTENNA 


ii is usually much easier, from a mechanical 
viewpoint, to base feed a vertical antenna than 
to feed it at the center. The electrical problems 
involved are usually tougher to handle with base 
feeding, especially when the antenna is to be fed 
at a high-impedance point, as is the case with a 
half-wave whip. 
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The system shown in Fig. 8-13 was worked out 
as a very satisfactory solution to the problem. In 
addition to giving the desired impedance match, 
it permits the use of coaxial cable at the output 


Fodiator 


52 12 Coaxial Cable 
(any length) 


ZA 600 2 Line 


Fig. 8-13 — W4FPK solves several problems at once 
with this base-fed vertical half-wave antenna. Either 


RG-8/U or RG-11/U coaxial cable may be used. 


of the transmitter so that a low-pass filter can be 
inserted to eliminate TVI, and requires no an- 
tenna tuner. A quarter-wave section of 600-ohm 
line is used as a matching transformer to give a 
step-up ratio. This is simply an inverse use of the 
system frequently used to feed the radiator of a 
beam antenna where center feed must be used 
with open-wire feeders. In our case the trans- 
former is used to secure a step-up to about 5000 
ohms. The system is, of course, applicable to 
either vertical or horizontal antennas when end 
feed is required. 

The installation of a low-pass filter in the 
coaxial line resulted in subsequent elimination of 
TVI, and the vertical antenna seems to be very 
effective for DX work in the 14-Me. band. 

— Rk. J. Miller, W4FPK 


METAL BEAMS AS RADIALS FOR 
GROUND-PLANE ANTENNAS 


eeee who already have a relatively wide- 
spaced all-metal 14-Mc. beam may also enjoy 
the efficient benefits of a 21-Mc. ground-plane 
simply by adding a 21-Mc. vertical (quarter- 
wave) to the system. The vertical must be insu- 
lated from the beam so that the latter may serve 
as the ground radials for the system. 

In my case a 12-foot length of aluminum tubing 
is fed with a length of RG-8/U having the shield 
connected to the metal beam. The set-up is 45 
feet above ground and has a measured s.w.r. of 
11 tO. 1. ’ 

— W5MIS 


PAINTING ANTENNA MASTS 


Nem is the time to repaint that antenna mast. 
-‘ It will add years to the life-of the mast, and 
to your own when the neighbors find out that a 
mast can really be a thing of beauty! 

Before starting the job, the surface should be 
prepared. Blistered and cracked paint should be 
removed to provide a smooth, clean surface. 
Then, when selecting the paint, avoid the cheaper 
varieties. In most cases they will merely deteri- 
orate rapidly, cracking, blistering and chalking, 
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making it necessary to do the whole job over 
again in a short time. A marine paint such as is 
used on boats is ideal for the purpose, but outside 
house paint will also do the trick. 

Most masts and towers are painted white, and 
while white paints all look pretty much alike, 
there are important differences to keep in mind 
when selecting the paint for the job. The white 
can be either a lead base or zinc oxide. The lead- 
base paint will perhaps last a bit longer, but will 
darken with age. The zinc-base paint is whiter, 
but is more brittle than the lead. An ideal paint 
for the purpose is a mixture of 60 per cent tita- 
nium oxide and 40 per cent zinc oxide in a pure 
linseed oil base. This mixture provides flexibility 
plus tremendous tinting strength and whiteness. 
This means good coverage with one coat and 
longer lasting qualities. Such a formula can be 
purchased ready-mixed. 

To increase the lasting quality of the paint still 
further a good grade of outside varnish such as 
Valspar should be added to the mixture. Use one 
cup of varnish per pint of paint. 

When thinning your paint it is best to use 
linseed oil instead of turpentine. The linseed oil 
makes for toughness, resilience, and binding. 
Turpentine will wash the binder from the paint 
and make it chalky and flake from the surface. 

— Lowis H. Hippe, W6APQ 


IMPROVING THE 14-MC. PATTERN 
OF 7-MC. ZEPPS : 


iL Be of us have to rely upon a 7-Mce. half- 
wave Zepp antenna as a general purpose 
antenna. One disadvantage of this practice is 
that the radiation at right angles to the line of 
the antenna is practically nil with the system 
tuned for 14-Me. operation. 

This disadvantage can be overcome without 
affecting performance at any other frequency by 
dropping a 14-Mce. half-wave section from the 
center of the horizontal flat-top. Connected at 
this point the new vertical member will have no 
noticeable effect on the loading at any frequency 
but will cause the antenna to radiate an omni- 
directional vertically polarized signal at 14 Mc., 
so eliminating the previous gap in the coverage. 

It needs to be said that one does not get some- 
thing for nothing, and that the amount of power 
radiated at right angles to the modified antenna 
is subtracted from the power formerly radiated 


in other directions. 
— W. A. Roberts, G2RO 


LIGHTWEIGHT “GUY WIRES” 


ee ngs fishing-line leader, made of 
Du Pont nylon, sold in 100-yard rolls for 
approximately $4.80, makes lightweight guy lines 
that are easily handled, nearly invisible and free 
of properties that affect antenna radiation pat- 
terns. The type having a diameter of 0.032 
inch and a test strength of 40 pounds is being 
used here at W9FKC to guy a 33-foot vertical 
and has been through winds up to 60 m.p.h. 
— Myron Hexter, W9FKC 
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CATWALK FOR BEAM ADJUSTMENT 


A GEGAE who has plans for a new rotary beam 
; antenna will be interested in the rugged 
mounting arrangement shown in Fig. 8-14. It is 
the final realization of a dream that many hams 
have had, namely a rotary beam that is both safe 
and easy to adjust while it is in its operating 
position. 

The photograph shows the details of the 
mounting at the top of a 50-foot pole. A catwalk 
is built between two 10-foot crossarms, with two 


Fig. 8-14— A solution to the old problem of how to 
adjust the beam while it is 50 feet above ground. The 
secure-looking individual on the catwalk is W4BAD. 


more crossarms providing a guard rail and addi- 
tional support for the entire structure. The 
thrust bearing that supports the antenna is 
mounted at one end of the structure, so that by 
merely rotating the antenna, almost any part of 
it can be reached from either one end of the cat- 
walk or the other. . 

An 18-foot ladder is used as the boom, and the 
elements are mounted on 12-foot lengths of kiln- 
dried fir 2 by 3. 

— George Tamer, jr., W4BAD 


TENSILE STRENGTH 
TESTS ON TWIN-LEAD 


L you’ve been curious as to the ability of 
Amphenol 300-ohm Twin-Lead to support it- 
self when used as an 80-meter folded dipole, you’l] 
be interested in the lab tests made by W4CVO. 
Les, who has successfully used such a homemade 
antenna for over two years, found that the ribbon 
has a breaking or tensile strength of 110 pounds, 
which is approximately equivalent to that of the 
common variety of soft-drawn No. 14 copper wire. 


HOMEMADE STRANDED 
ANTENNA WIRE 


EED some stranded enameled antenna wire in 
a hurry? If you have some old No. 26 or No. 
28 enameled wire kicking around the junk pile, 
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take five or six strands of it, each of the required 
length, tack one end of each to a convenient 
post, and loop the other ends through a screw 
eye. Grip the threaded portion of the screw eye 
in your hand drill, stretch the wire out a bit to 
prevent snagging, and turn the crank on the drill 
until you’ve made about 100 turns in the wire. 
It works out fine. 
— Jack Nelson, W2FW 


SHOCK ABSORBER FOR FLAT-TOP 
ANTENNAS 


F you've ever used a flat-top antenna supported 
between two trees, you’ve probably had the 
sad experience of seeing one or more of the in- 
sulators shattered when the trees whip around in 
random directions during high winds. After losing 
several antennas in this way, I solved my difficul- 
ties by placing an automotive valve spring ‘‘in 
series” with the end insulator and the wire that 
holds the antenna to the tree. The spring takes up 
the initial shock when the wind tosses things 
about, and thus far has prevented any further 

breakage. 

— Grover Hunsicker, WOBDE 


COMBINED CLEAT AND 
COUNTERWEIGHT FOR ANTENNAS 


QEomN in Fig. 8-15 is a neat and inexpensive way 

to accomplish a favorite antenna protective 
stunt, namely the use of a counterweight to keep 
the flat top flat yet with sufficient “sive” to 


Fig. 8-15 — A neat ar- 
rangement for using a 
counterweight to keep 
the antenna halyards 
snug. 


avoid breaking under sudden strains. In the usual 
installation, the counterweight is merely tied on 
the end of the halyard. Then, when it becomes 
desirable to lower the antenna for any purpose, 
the weight must be removed before the halyard 
can be released. 

The combined weight-and-cleat arrangement 
illustrated makes the operation a lot easier and 
eliminates fussing with weathered knots that usu- 
ally have to be pried apart or cut before they’ll 
come loose. 

— H. H. Lippincott, W2DH 
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AUTOMATIC ANTENNA SWITCHING 


a relays can be used for quick switching 
of antenna from receiver to transmitter when 
working voice-controlled break-in, it is much 
nicer to do it electronically. Two circuits used for 
this purpose at W2UNJ, are shown in Fig. 8-16. 
The circuit at A is along the lines of that de- 
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Fig. 8-16 — Two TR (“transmit-receive”) switch cir- 
cuits that have been used by W2UNJ. The circuit at A 
uses two large inductances, L; and L2, asmall condenser, 
Ci, and a neon bulb. The circuit at B uses only one coil 
and adds a small flashlight bulb for added protection of 
the receiver. 


C2 — 50-uufd. variable. 
Ls— 90 turns No. 28 enam. on 34-inch diam. form 
(for 3.9 Mc.). 
Ti — 6-8 volts, 150 ma. 
The neon bulb can be 14-watt with a low-powered rig 
and 2 or 3 watts with a high-powered transmitter. 


scribed by W20OUA (Cronin, QST, June, 1952). 
The system at B is presently in use at W2UNJ. 
The circuit CoL3 should be low-C and tuned for 
maximum received signal. It is broad enough to 
hold over a ’phone band without retuning. The 
neon bulb must have the resistor removed, of 
course, and a 14-watt neon will suffice for 75 watts 
or so. The pilot lamp is a safety fuse to protect 
the receiver in case of failure of the “‘TR” switch. 
In some cases it may be necessary to shield the 
TR circuit to prevent the radiation of harmonics 
and subsequent TVI, but this hasn’t been found 
necessary. 


— William Rust, W2UNS 


PRESERVATIVE FOR WOODEN MASTS 


pAMBEE CONVENIENT, effective, and easy way to 
“seal”’ and waterproof a telephone pole or 
other wooden mast that is to be set in the ground 
is to paint it with automobile chassis black. This 
paint has a very high percentage of asphalt, and 
after the job has been completed the brush can 
be cleaned with kerosene. 

This paint can be obtained from almost any 
auto supply store for about $1.75 per gallon. A 
more expensive grade is also available, but for 
this purpose the cheaper variety is good enough. 

— W. E. McCormick, WS5KMA 


9. Hints and Kinks... 


for the Mobile Rig 


SAFETY-FIRST RULES 


_ FOR MOBILEERS 


i, eee are reminded by W9LQP that 
injury can result if gas escaping from an un- 
capped storage battery is accidentally ignited. 
iB your portable or mobile operation takes you 
into areas where dynamite caps are in use or 
storage, it will be well to heed the following warn- 
ing published in The Safety Energizer: ‘‘Informa- 
tion and tests show a real danger of exploding 
electric dynamite caps exists when using a radio 
transmitter within 20 feet of an uncoiled wire 
on the cap.” 
— W9KXK 


MOBILE RECEIVING HINT 


ie MANY mobile installations the transmitting 
antenna, mounted at the rear of the car, is 
used as a receiving antenna as well, instead of us- 
ing the original receiver antenna. To do this it is 
usually necessary to run a long lead from the rear 
of the car up to the receiver. If this lead happens 
to be a high-capacitance affair, it may add enough 
shunt C across the receiver input terminals to 
detune the r.f. stage far beyond the range of the 
antenna trimmer provided in the set. If this is the 
case, the sensitivity of the receiver will seem 
lower than when the original antenna is used. 

A simple cure is to put enough fixed capaci- 
tance in series with the antenna lead to limit the 
effect of the shunt C. At WIKDK/AIKDK, a 
200-yufd. tubular ceramic condenser effected the 
cure. With this condenser in series with the 
center conductor of the RG-59/U cable used to 
run between the whip and the receiver, it was 
again possible to peak the antenna coil in the 
receiver, restoring it to its original sensitivity. 
— Theodore Simmington, jr... W4JOT/A1JOT 


USING BLOWN INDUSTRIAL FUSES 
AS LOADING-COIL FORMS 


Bes industrial fuses that are ordinarily dis- 
carded by factories, construction concerns, 
etc., can be modified for use as mobile-antenna 


loading-coil forms. The fuse best suited for this 
application is one having a diameter of 134 
inches, a length of 6 inches, and an electrical rat- 
ing of 600 volts at 150 amperes. 

To prepare a fuse for use as a form, it is neces- 
sary to remove the end bells so that the lime-dust 
contents and the copper fuse blades can be dis- 
carded. The contact arms must be cut from the 
end bells and the label should be removed from 
the tube. 

Fig. 9-1 shows before-and-after sketches of a 
modified fuse. Notice that the finished job has a 


Brass Nut 


Fig. 9-1 — (A) shows one end of an industrial fuse 
before modification, and (B) shows the same unit adapted 
for use as a mobile-antenna loading coil. 


brass nut and a brass washer brazed to each end 
bell. The brazing operation can usually be han- 
dled by a local welder. Naturally, the nuts used 
should match the threads of the antenna sections. 
Type 8-32 machine screws are used to tie the end 
bells and the tube together and also serve as the 
termination points for the loading winding. 

Loading coils of the type just described can be 
turned for almost negligible cost and, as a result, 
it is advisable to prepare a number of fuses at 
one time. This procedure will save a trip to the 
local welding shop each time that a new form is 
needed. 

— Kenneth M. Rude, W6TEN 
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COMPLETE DATA ON THE 
PE-103A DYNAMOTOR 


VNU many mobile hams use the PE- 
103A surplus dynamotor, very little technical 
information on the unit is available. 

The PE-103A is a component of a military 
radio station primarily intended for mobile use. 
It was originally employed to furnish 500 volts 
at 160 ma. and 6 volts for filament current and 
auxiliary equipment. Of course, in the last-men- 
tioned use, the unit is not the source of the power 
but since the battery current flows through its 
control circuits, the filaments and other equip- 
ment are protected from overload. The dyna- 
motor proper, which has provisions for both 6- 
and 12-volt input, provides the 500-volt plate 
supply in which most of us are interested. 
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Fig. 9-2 — Schematic dia- 
gram of the PE-103A dyna- 


motor and its control circuits. 


The control circuits may be briefly described 
as follows: All units utilize three circuit breakers, 
but those bearing serial numbers below 4711 do 
not have high-voltage protection. This is the es- 
sential difference between early and later models. 
The latter incorporate a high-voltage circuit 
breaker to protect the transmitter against over- 
load, a low-voltage circuit breaker to protect the 
dynamotor armature against overload, and a 
third such device to guard against filament over- 
load when filament current is drawn through 
the control circuits of the PE-103A. 

By connecting Pin 4 of the output socket to 
Pin 5 (see Fig. 9-2), which is radio ground, the 
circuit through the coil of control relay 3H6 is 
completed. One moving arm of this relay, which is 
grounded (we refer to radio ground here and in 
all cases following, but this is usually identical 
with physical ground), grounds one contact on 
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8H3, the high-voltage circuit breaker. The con- 
tacts of this unit and 3E4, the low-voltage circuit 
breaker, are in series with each other and with 
the ground ends of the 6- and 12-volt: starter- 
relay coils. Thus, the starter relay selected by the 
6/12-volt switch is energized and delivers primary 
current to the proper low-voltage winding on the 
dynamotor. 

The ‘‘hot” ends of the starter-relay coils re- 
ceive current through the filament protective 
circuit breaker, 3H5. This unit has its contacts 
and coil internally connected in series. Thus, if 
one of the three circuit breakers opens, the starter 
relay will open and stop the dynamotor. 

The B-plus lead from the high-voltage com- 
mutator is connected in series with the coil of 
SES and terminates at Pin 8 of the output socket. 
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RADIO GROUND 
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This circuit breaker is supposed to open when 
more than 220 ma. passes through the circuit. 
The “hot” primary lead of the PE-103A passes 
through the coil of 3E4 and then to the contacts 
of the 6- and 12-volt starter relays, 3E2 and 3E1 
respectively. Here, a current of over 40 amperes 
will open the circuit breaker. 

For those who use these dynamotors, two 
conversions may be necessary or desirable: 4 

1) Relay 3EH7 may be permanently de-ener- 
gized in order to prevent a steady 15-ma. drain 
on the car battery when the circuit breakers are 
left on. This relay was used to prevent accidental 
application of 12 volts to the 6-volt dynamotor 
winding. It may be “‘silenced”’ by disconnecting 
the heavy lead fastened to the post at which the 
primary lead marked “‘plus”’ terminates. 

2) When used in a vehicle, the negative termi- 
nal of whose battery is grounded, the following 
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changes should be made: Remove the larger of 
the two end covers on the dynamotor which .ex- 
poses the 12-volt and high-voltage commutators. 
The latter are nearest the center of the armature. 
Remove all wires from the positive brush binding 
terminal and connect them to the negative brush. 
Now it is only necessary to ground the primary 
cable, marked positive, while the one marked 
negative is connected either to the positive bat- 
tery terminal or the battery terminal of the 
voltage regulator. The latter connection allows 
you to observe the current drawn by the dyna- 
motor on your dashboard ammeter. 

Three of the problems most frequently met, 
and their remedies, are discussed below. 

1) Apparently, a good many of the high-volt- 
age circuit breakers are oversensitive and will 
kick out considerably below their 220-ma. rating. 
This can be very annoying and can kill your 
carrier on modulation peaks, etc. The remedy is 
simple. Connect a 47-ohm 14-watt resistor in 


| parallel with the circuit-breaker coil terminals. 


These are the terminals to which are fastened 
the wires that protrude from the body of the 
breaker in question. Sensitivity will now be at 
a more useful level, approximately 250 ma. 

2) The same circuit breaker mentioned above 
is likely to give offense in another and more 
serious manner. It has been my experience and 
that of personnel in the field that moisture often 
causes a short circuit between the circuit-breaker 
coil and contacts as a result of insulation break- 


_- down. When this occurs, activating the control 


relay 3H6 causes the dynamotor to turn over 
very slowly with little or no high-voltage output, 
and it may continue to turn even when this relay 
is de-energized. If such symptoms develop, you 
can be fairly certain of a short circuit as men- 
tioned. Confirm your suspicions by measuring 
‘the resistance from the coil of 3E3 to both of its 
contacts. This resistance should be infinite; 
several hundred ohms indicates a short. 

A temporary repair, eliminating high-voltage 
protection, may be effected by removing the cir- 
cuit-breaker contacts from their series connection 
with the 3H#4 contacts, leaving the latter alone 
in the circuit. Thus you will still maintain pro- 
tection for the dynamotor armature. A perma- 
nent solution requires the removal of the de- 
fective unit and either its repair or replacement. 
To do this, unfasten all connections to the bake- 
lite terminal board on the rear housing of the 
circuit breaker and remove the two screws on the 
switch side and the one at the base of the bake- 
lite strip. The unit may then be slipped out. 
If you feel brave enough to attempt a repair, 
you must first remove the bakelite terminal 
strip. Then, to open the circuit-breaker housing, 
remove the two screws in back which are some- 
times covered with pitch or a similar material. 

3) The last common ailment likely to be en- 
countered is a gradual diminution of high-voltage 
output. The probable cause is lack of lubrication, 


1 Conversely, connect the negative brush wires to the 
positive brush. 
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especially if this precaution has been neglected. 
Do not be too eager to grease the bearings since 
this is usually unnecessary and may do more 
harm than good if improperly executed. First 
try a few drops of oil in the two oilers, located at 
either end of the armature under the covers. 

— Richard Shongut, W2QFR 


STOW CLAMP FOR MOBILE ANTENNAS 


ol Pics accompanying drawing, Fig. 9-3, shows a 
small homemade clamp that is used to stow a 
28-Mc. whip whenever the car is to be garaged. In 
this particular case the clip is held in place by a 


Fig. 9-3 — Drawing of the antenna stow clamp used 
by W8TXE/4. 


strip of chrome trim located on the side (at the 
rear) of a ’52 Buick. However, almost all of the 
late models have at least one length of trim that 
can be used to secure the clip. Nice thing about 
the system is that it requires no mounting holes. 
— It. Col. M. M. Kovacevich, W8T XE /4 


MOBILE-ANTENNA MOUNTING HINTS 


ANY of the new cars are equipped with a 
pair of back-up lights. If one of the lamp 
assemblies is removed, it usually provides an 
opening that is ideally suited and located for the 
mounting of a whip antenna. The light may be 
returned to its proper place when the car is either 
sold or traded in and, as a result, there is no un- 
slightly hole remaining to decrease the resale 

value of the car. 

— Loren R. Norberg, W9PYG 


T least one of the late Pontiac models has an 
Indian head emblem fastened to each of the 
rear fenders. Remove one of the emblems and 
you will find a hole that is just right for mounting 
the mobile antenna. You may even find that the 
local radio supply house has a base for the radia- 
tor that can be fastened to the fender by the 
three screws which originally held the emblem in 

place. 

— Robert M. Resconsin, WIT RF 


MORE ABOUT THE PE-103 DYNAMOTOR 


M** owners of PE-103 dynamotors have the 
impression that it is necessary to reverse 
the high-voltage brush connections if the dyna- 
motor is to be used in a car which employs a 
negative-to-chassis battery installation. This is 
only true if the user wishes to take a hot 6-volt 
lead from Terminal 7 of the output socket and 
if the microphone push-to-talk switch is con- 
nected directly between Terminals 4 and 5 of the 
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same socket. Actually, it is not necessary to re- 
verse the high-voltage brushes if the filament 
voltage for the transmitter is taken directly from 
the car battery and provided that an external 
relay is used to complete the circuit between Ter- 
minals 4 and 5 of the dynamotor output plug. 
One side of the field coil for the relay may be 
grounded. When using this alternate system, the 
PE-103 is connected with the positive and nega- 
tive input terminals connected to the positive and 
negative terminals of the battery and high-volt- 
age is obtained between the chassis (ground) and 
Terminal 8 (positive) of the dynamotor output 
plug. 

The above simple modification of the PE-103 
control circuit is especially well suited to mobile 
installations which place the transmitter under 
the dash and the dynamotor at the rear of the car. 

— George Hart, W1NJM 


EXTENDING WHIP ANTENNAS 
FOR MOBILE USE 


fleas arrangement shown in Fig. 9-4 is a handy 
way to add precious length to your existing 
mobile whip antenna. In some instances it is 
useful to extend ordinary broadcast whips to suffi- 
cient length to make them usable with the 
transmitter. 

A polystyrene rod is drilled at one end to slip 
over the top of the whip antenna. The other end 


16” 


Fig. 9-4 — 
Handy method 
for extending 
the length of a 
whip antenna 
used for mobile 
work. The 
dimensions 
shown may 
be changed 
to suit indi- 
vidual applica- 
tions. 


Poly rod 
Y% dia. 5 long 


of the rod is tapped to take the extension. The 
length of the rod is then usable as a form for a 
loading coil. Connection to the whip and to the 
extension is made as shown in the sketch. 

This arrangement has given good results in a 
28-Mc. mobile installation, and should be of 
interest to those who already have b.c. whips 
mounted on their cars. 

— John Jarnefeld, W4MBH/9, ex-W2KFC 
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THE “HOT-ROD” 
MOBILE ANTENNA 
CR amateurs have described high-Q load- 
ing coils for 75-meter mobile antennas and 
have given all the theory on why high Q improves 
the efficiency of the antenna. In spite of this, 
some hams seem to prefer long, low-Q coils 
on lossy forms and will not fuss and fool around 
with improvements. Perhaps one reason for this 
is that, even with their low-Q coils, they already 
know how futile it is to try to QSY more than 
a few kilocycles from the antenna’s resonant 
frequency. 


oe! 


ee 


lower Washer 


Upper Washer 


3800 Ke. 
SS 


Lower Ant. Section 


Fig. 9-5 — Details of rod construction. Dimensions 
can be varied to suit the whip diameter and the builder’s 
convenience. Adjustment of rod lengths is described in 
the text. 

During the past couple of summers I have 
found out what kind of results you can get with 
extremely high Q (400-500), and why the theory 
says you should radiate your power in the form 
of radio waves instead of dissipating most of it 
in the form of heat. (Feel your coil after a long 
transmission.) But it is not the purpose of this 
kink to try again to sell you on the virtues of 
high Q. Instead, here is an idea for quick, easy 
retuning with a range wide enough to let you 
operate anywhere you choose in the 75-meter 
band, regardless of Q. It is a simple gimmick, and 
it really works. 

The device amounts to an adjustable hat, 
and as such adds to the capacitance of the top 
section, reduces the amount of inductance re- 
quired and increases the current flowing in the 
antenna. A tunable hat is to a fixed-tuned mobile 
antenna what a VEO is to a crystal transmitter. 
And whether you enjoy the advantages of high 
Q or not, the inconvenience of stopping the car 
for ten seconds to retune your antenna is more 
than compensated for by the satisfaction that — 
you can operate anywhere in the band. You can — 
easily do it while the other guy is calling CQ. 

If you have one of the common two-section 
center-loaded antennas, find or make two brass 
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Fig. 9-6 — The “Hot-Rod” installed on W8AUN’s car. 
The rods are kept over the car body to avoid personal 
damage, while the coil is kept clear of the rods and 
the antenna itself to reduce losses. The high-Q coil in 
this antenna is a standard B & W plug-in transmitting 
type, turns taken off as necessary to resonate; the link 
just goes along for the ride. This view shows the 75- 
meter coil in place. 


washers that will fit the threaded end of the 
| upper section of your antenna. This will probably 
| require a 34-inch hole in each washer. The out- 
side diameter of the washers can be 11% inch or 
so. Next, braze or silver-solder a %-inch rod to 
the side of each washer out near the edge and 
extending radially. The rods should be at least 
15 inches long and should preferably be of steel. 
Turn the smooth sides of the washers together 
and install them under the top section of your 
antenna above the coil. Set the two rods together, 
straight and so close to each other that the an- 
tenna will think there is only one rod there. 
Now, adjust the system to resonate at the 
high-frequency end of the band, or as high as 
you will ever want to operate. (A grid-dip meter 
for this job is such a big help that if you don’t 
have one you had better stop right now and go 
beg, borrow or steal one.) With the transmission 
line connected and everything intact, you will 
undoubtedly find the resonant frequency too low. 
You have to get rid of some of that coil. Then, 
when you get close you have your choice: either 
prune the rods or prune the coil. But remember, 
you will probably be sorry if you trim those rods 
shorter than a foot or so. Don’t be afraid to take 
those nasty, power-consuming turns off your 
coil. The chances are the more you take off the 
| higher the Q will go, and believe me, that’s good. 
When you have the antenna resonated at 4000 
| ke., for example, make an index mark on the 
_ edge of the top washer, and an adjacent calibra- 
tion mark on the edge of the lower washer. 
Now, here comes the magic. Loosen the upper 
| antenna section and rotate the washers a little 
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so as to separate the rods and produce an angle 
between them. Presto! the second dimension ap- 
pears and we have a “surface” like a triangular 
piece of sheet metal between the rods. The re- 
sulting increased capacitance brings the resonant 
frequency down. The larger the angle the lower 
the frequency. With the aid of the grid-dip meter, 
calibration marks can be made on the edge of the 
lower washer for the 25-ke. points, for example, 
or for your crystal frequencies. Of course, the 
apparent “surface” increases very rapidly at 
first as the angle is increased, and then more 
slowly as calibration proceeds around to the 
minimum frequency point, which occurs with 
the rods at about 90 degrees to each other. Thus 
the calibration marks will be all ‘“squinched”’ 
up at the high-frequency end. 

If you desire, you can make the rods shorter 
to allow a narrow range of adjustment that is 
less critical. However, if you travel around the 
country you will find it desirable, if not necessary, 
to work the whole band. Electrically, it does not 
seem to matter very much which way you aim 
the rods, but if you are a high-Q man with your 
coil out away from the mast, you will not let the 
rods interfere with the field of the coil. Another 
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Fig. 9-7 — Construction details of the mounting for 
the rods and plug-in coil. 


consideration is that the height is just about 
eye-level on big guys, and so, whether you are 
tall or short, it may be healthier for you to turn 
the rods over the car body and out of the way. 

I might add that I cupped the washers just 
a trifle so as to make the edges meet first and 
then clamp together with a springy action. I also 
had the whole works cadmium plated. Plating 
makes it pretty as well as protecting it from cor- 
rosion. The hardware we hang on the bumpers of 
our cars attracts enough attention and too much 
criticism even at best. If you can make it pretty 
and kid ’em into believing you bought it at a 
store, at least they’ll think you’re not the only 
one who’s crazy! 


— A. P. Dinsmore, WSAUN 
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REFLECTIVE-TYPE CALL SIGNS 


or the ham who likes to let other mobile hams 

know his call letters both night and day, try 
making your call letters out of ‘‘Scotchlite” 
reflective sheeting, manufactured by the Min- 
nesota Mining and Manufacturing Co. 

At K6DK, I made my call letters out of the 
No. 2272 (red) 1-inch-wide sheeting. The ad- 
hesive backing makes it simple to apply on the 
rear bumper or other surfaces. The results are 
really startling. At night, the call letters can be 
seen clearly for a great distance when the light 
from approaching headlamps strikes the material. 

The wide-angle Scotchlite No. 2272 comes in 
50-yard rolls at a cost of approximately $11.00. 
Clubs could purchase a roll for sale to individual 
members. The same material also comes in silver 
(2270), gold (2273), yellow (2271) and grey- 
blue (2276). 

— T. A. Sprink, K6DK, ex-W2CH 


ANTENNA CHANGE-OVER CIRCUIT 


UITE a few of the local gang were experiencing 
trouble with the antenna relay in their mo- 
bile installations. When in the receiving 

(de-energized) position, vibration of the contacts 
caused poor receiver performance. The circuit 
shown in Fig. 9-8 solved this problem. 

Standard practice has been to ground one side 
of the antenna link coil and to pipe the “‘hot”’ 
side of the line out to the antenna through coaxial 
cable. In this circuit, the “cold”’ side of the link 
is lifted from ground and is brought out to an- 
other insulated terminal which is then connected 
to the receiver antenna post. The relay grounds 
the “cold” side of the link when transmitting, 
at the same time grounding the receiver antenna 
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| 
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Fig. 9-8 — A simple method of avoiding troubles in 
antenna change-over relay circuits in mobile rigs. 


circuit. When receiving, there are no intermittent 
relay contacts to cause trouble. This arrangement 
caused no apparent loss in signal strength in re- 
ceiving. A matching network could be added 
between the transmitter and receiver, if needed. 
— Loyd J. LeBlanc, W65CRI 
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ADJUSTABLE CENTER-LOADED 
MOBILE ANTENNA 


ucH use has been made of center-loaded whip 
antennas for 75-meter mobile work, and in 
several models a shield can is placed around the 
loading coil. In most instances, satisfactory oper- 


Fig. 9-9 — Novel 
method of making a | 
center-loaded whip | 
antenna adjustable. | 


ation with this arrangement is obtained over only 
a small frequency range. The gadget-shown in 
Fig. 9-9 is a simple way to make the antenna 
system adjustable for peak performance at what- 
ever spot in the band you choose. 

An adjustable capacitance is added inside the 
shield can, with a tuning screw brought out 
through the side. The ‘‘condenser” is made of 
spring brass, 5 inches long and 1% inch wide. It is 
fastened near the top of the shield can with a 
6-32 machine screw. Form it against the can, and 
then at the lower end use a long 6-32 screw with 
a wing nut and a lock nut for adjustment. Turn- 
ing the screw in adds capacity, permitting ad- 
justment over a large portion of the band. 

— Grover Hunsicker, WOBDE 


CONVERTING THE GONSET TRI-BAND 
TO 40 METERS 


our Tri-band converter need not be made 

obsolete by the opening of the 40-meter 
*phone band if you are willing to invest a few 
hours in minor modifications. 

The high-frequency oscillator covers two 
ranges, 5000 to 5450 ke. for 75 meters, and 7300 
to 9200 ke. for 20 and 10 meters. The second and 
third harmonics of the 7.3- to 9.2-Me. range are 
used to provide the 1440-ke. if. frequency at 20 
and 10 meters, respectively. This range can also 
be used on its fundamental frequency to provide 
an if. for 40-meter operation. The only change 
necessary, therefore, is to tune the grid circuit of 
the r.f. amplifier to 40 instead of 20 meters. 

Various methods have been considered but the 
simplest appears to be the addition of an in- 
ductance in series with the 20-meter r.f. amplifier 
coil. For normal 20-meter operation, the added 
inductance is shorted out with a low-capacity 
switch. With this system the antenna is over- 
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coupled at 40 meters. However, operation is 
satisfactory and only a very simple switching 
circuit is necessary. The modifications are shown 
in Fig. 9-10. The steps involved in the modifica- 
tion may be enumerated as follows: 


1) Remove the high-frequency oscillator trimmer capaci- 
tor from its front mounting bracket. This position will be 
used for the 20/40 bandswitch. Drill a 14-inch hole on the 
rear panel, topside and midway between the 6BH6 and 6C4 
tubes and about 1 inch above the chassis. The trimmer is 
mounted in this hole and heavy solid copper wire soldered 
between its stator terminal and the stator of the main 
oscillator tuning capacitor. 

2) The hole in the bracket where the oscillator trimmer 
was located is enlarged to 3% inch. A low-capacity s.p.s.t. 
switch, Si of Fig. 9-10, is installed in this position. We used a 
filed-down version of a tone control switch to fit into the 
limited space. 

3) The ground on the 20-meter r.f. coil must be lifted. 
This is most easily accomplished by removing the screw 
through the grounding bracket nearest the center of the 
chassis, bending the bracket up, and replacing the screw 
to hold the components in place under the chassis. Insulating 
material or paper may be used to keep the bracket isolated 
from ground. The 20-meter coil will be held rigidly in posi- 
tion with the one remaining grounding bracket. 

4) The new coil, Li in Fig. 9-10, consists of approximately 
25 turns of No. 26 enameled wire wound ona % X %6- 
inch powdered-iron coil form. An adjustment of the number 
of turns will be necessary if an air core is employed or be- 
cause of variations in permeability of iron core. Don’t 
forget to have the antenna connected when resonating the 
circuit. Li is soldered between the grounded and floating 
brackets of the 20-meter r.f. coil. 

5) One contact of Si is wired to the floating bracket on 
the 20-meter coil while the pole of the switch is soldered to 
ground via a ground lug installed near the switch bracket. 


ies 


BC, 


ANT. 


Fig. 9-10 — Circuit diagram showing the modification 
which permits 40-meter operation with the Gonset Tri- 
band converter. W3HTF describes the conversion and 
the new components in the accompanying text. 


With the bandswitch set to 20 meters and S, 
in the open position, the 40-meter band will 
appear between 60 and 90 on the white scale 


when the pointer is close to vertical. 
— H. Lukoff, W8HTF 

| Res Gonset Tri-band converter used here at 

W4DND was quickly modified for 40-meter 
’phone operation by inserting a coil in series with 
the 20-meter r.f. amplifier coil. The new inductor 
consists of 36 turns of No. 24 enameled wire 
wound on a 14-inch diameter polystyrene form. 
A s.p.s.t. switch is used to cut the new coil in and 


out of the circuit. 
— Elder T. Holbrook, W4DND-VYN 


[Eprror’s Nore: When installing the coil recommended by 
W4DND, remember to lift the ground referred to in the 
description of W3HTF’s modification.] 
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HE Gonset Tri-band can be easily converted 

for 40-meter ’phone operation by adding a 
d.p.d.t. switch and a 100-uufd. variable padder 
to the original circuit. One section of the switch 
is used to disconnect the 180-uufd. padder that is 
normally tied across the 75-meter r.f. coil, and the 
other half of the switch is used to connect the 
100-uyfd. capacitor across the oscillator coil. The 
new components may be mounted on the back 
plate of the converter. 

After modification, the Tri-band is set up for 
40 meters by rotating the regular bandswitch to 
the 75-meter position and by throwing the 
d.p.d.t. switch to the position which does the jobs 
outlined above. Of course, the 100-uufd. oscillator 
padder must be adjusted for maximum converter 
output at the proper i.f. frequency. 

When the converter is operated at 40 meters, 
it draws more plate current than it does when 
tuned to any of the bands for which it was origi- 
nally intended and it is therefore advisable to 
check the plate voltage after the conversion has 
been made. Make certain that at least 100 volts 
is applied to the unit. 

— Grover Hunsicker, W5BDE 


MANUAL CONTROL OF GENERATOR 
CHARGING RATE 


SIMPLE method for control of the charging 

rate of an automobile battery is depicted in 
Fig. 9-11. The system has three features that 
should be of interest to the mobile enthusiast: 
(1) the generator automatically charges at full 
rate whenever the transmitter is activated by 
the push-to-talk switch; (2) the generator charg- 
ing rate may be manually controlled by the 
operator; (3) voltage-regulator noise is eliminated 
because the regulator is removed from the circuit 
when desired. 

K, is a 6-volt relay and S; is a s.p.d.t. toggle 
switch. The relay is installed with the field wind- 
ing connected in series with the 6-volt lead to 
the microphone switch and with the normally- 
open contacts connected between the rotor arm 
of the s.p.d.t. and ground. When installing the 
system, the generator lead that connects to the 
“FR” terminal of the regulator is disconnected 
and then returned to the toggle switch. The re- 
maining contacts of the toggle switch are con- 
nected to the ‘‘F”’ terminal of the regulator and 
to the 4-ohm wire-wound potentiometer, 4, 
respectively. When the switch is in the ‘‘up”’ posi- 
tion, the charging rate is controlled by the regu- 


TO PUSH-TO- TO GENERATOR: TO'F' TERMINAL 
TALK SWITCH FIELD ON REGULATOR 


+6V. 


Fig. 9-11— This modification of an automobile 
battery-charging system will eliminate voltage-regulator 
noise and will provide additional charging current when 
it is needed most — during transmitting periods. 
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lator and when the switch is snapped down, the 
charging rate is controlled by the potentiometer. 

Any surplus relay with a 6-volt field can be 
used as K,. The contacts need not be of the 
heavy-duty variety because the generator exci- 
tation current that flows through them is not of 
great magnitude. The points of the relay simply 
ground the generator field lead, thus adjusting 
the generator for full output for the duration of 
a transmission. 

— L. H. Beckwith, W8SOGK 


IMPROVED STABILITY FOR THE 
ELMAC TRANSMITTER 


lea fellows who use the popular Elmac 
mobile transmitter have reported frequency- 
modulation difficulties whenever operation is 
switched to VFO. After some experimenting, a 
very simple solution was found. Simply replace 
the 6AU6 oscillator tube with a Type 6AK6. No 
wiring changes are required. The new tube does 
have lower input and output capacitances than 
those of the 6AU6 and, as a result, the VFO 
calibration must be corrected by adjustment of 
the oscillator padder capacitor. Another slight 
advantage of the conversion is a 0.15-amp. 
reduction in heater current drain. 
— William E. Rose, W9KLR 


ELIMINATING GENERATOR WHINE 


OBILE hams plagued by a high-pitched gen- 

erator whine can usually /solve their prob- 
lem by installing a 500-ufd. 12-volt electrolytic 
condenser from the generator output terminal 
to ground. Correct polarity must be observed, 
of course, and will depend upon whether the 
car frame is positive or negative. 

Do not connect the condenser to the field 
terminal of the generator because it will cause 
the voltage regulator contacts to fail. 

— Don Kadish, W1OER; 

Walter Cook, W10ED 
ANY cases of generator whine may be sup- 
pressed or eliminated merely by adding a 
coil and a capacitor to the generator circuit. The 
coil, close-wound with 20 turns of No. 12 enam- 
eled wire and having a diameter of 34 inch, 
should be inserted in series with the generator 
output lead right at the output terminal of the 
generator. A 0.01-ufd. condenser should then be 
connected between the output-lead side of the 
coil and the case of the generator. This method 
of noise suppression seems to be much more 
effective than does the system which employs 

only capacitance for filtering. 
—Felix W. Mullings, WSBVF 


NOISE SUPPRESSION 
IN MOBILE INSTALLATIONS 


if most cases the installation of simple sup- 
pressors is not enough when ham-band con- 
verters are to be used with the car radio. The 
search for offending points in the electrical system 


HINTS AND KINKS 


can be speeded up greatly by a systematic ap- 
proach, rather than going about it hit-or-miss. 
The following procedure is the easy way to do it: 

1) Fire up the car radio and connect a length 
of coaxial cable long enough to reach to all parts 
of the ignition system from the antenna terminal. 
Attach a “‘pee-wee” clip to the inner conductor 
of the coax. Ground the braid to the chassis. . 

2) Clip the pee-wee onto any suspected cable 
or wire or other object on the inside of the fire 
wall. If noise comes out of the ’speaker, bond or 
by-pass the offender as required. 

3) Repeat the above process on the engine 
side of the fire’ wall. 

4) Connect the converter to the car radio, and 
the coaxial cable to the converter. Repeat (2) 
and (3) above. 

When finished, a noise limiter will be prac- 
tically unnecessary. 


— Rod MacDonald, VE2FO | 


o stop the electrical noise set up by the volt- 
age regulator in an auto ignition system, con- | 
nect a 10-ohm 1-watt resistor from the terminal | 

marked ‘‘field” to ground. This will have very 
little effect on the operation of the generator, — 

and will usually ‘‘kill” the noise effectively. The 
resistor should be installed right at the regulator, | 
not at the generator. : 8 
— M. J. Silvers, WZ4HUW 


3-WIRE 6-12-VOLT SYSTEM AS A | 
MOBILE POWER SOURCE | 


M of the surplus gear available was de- | 
signed for 12-volt d.c. operation. To take | 
advantage of this situation without having to | 
rebuild the equipment, an extra generator, regu- 
lator, and 6-volt battery are used in the circuit | 
of Fig. 9-12. | 
Preferably, the extra components should be 
identical to those already installed in the car, | 
except the regulator, which must be one de- 


I2V. D.C. 


Fig. 9-12 — A 3-wire 12-volt system for mobile power 
supply that permits use of surplus gear without modifi- 
cation. 


| 

signed for the opposite polarity, and for the - | 
particular generator used. Distribution of the | 
power can be almost any way desired, although — | 
it is suggested that the starter be run from one | 
6-volt battery, and the rest of the load off the mI 
other. a 
The photograph shows the method used to | 
install the extra generator in a 1948 Chevrolet. | 
The plate that supports the generator bracket is | 


fastened on with modified head bolts. There are é 


nuts underneath the plate against the head. The 
generator rests close to the intake manifold, and 4 | 


P| 
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Fig. 9-13 — Installation of the extra generator. 


is also supported by a brace from the water out- 
let. The brace for the original generator has an 
extension welded onto its brace. The regulator is 
mounted on the sheet-metal side a little below 
and to the rear of the oil filter. A bonding stra 
is run between the generator and regulator. The 
extra battery is mounted in a cut-down Plymouth 
battery carrier under the front seat. 
— K. B. Karns, WOMYH 


POINTERS ON INSTALLING 
MOBILE CONVERTERS 


HILE most constructional notes and instruc- 
tion sheets on converters devote some space 
to their installation, there are a few points that 
could stand more emphasis, if the ultimate in 


_ performance is to be derived. 


1) When tapping the b.c. receiver to fur- 
nish the converter’s power, it’s a “stitch in 
time”’ to install a socket in which the converter’s 
power cable is plugged, to facilitate subsequent 
disconnection for servicing. While you’re at it, 
a relay to “‘kill” the plate supply at the vibrator 
while transmitting is quite worth while. Alterna- 
tively, the B+ lead to the converter may be 
routed through a spare pair of contacts on the 
transmitter control or antenna relay. Many mo- 
bile operators are forced to turn down the volume 
control on the b.c. set each time they transmit 
because of the lack of this feature. 

2) All power leads should be shielded, to 
prevent pick-up of ignition noise. As an added 
precaution, it is well to by-pass each lead to 
ground with a disk ceramic condenser of 0.005 
uid. or so. If a noise-limiting system is used ex- 
ternal to the b.c. receiver, its leads must be in- 
dividually shielded (from each other), not only 
to prevent noise pick-up, but to prevent the very 
noise the limiter is intended to limit from by- 
passing the limiter through the capacity between 
leads. 

3) If your particular b.c. receiver has “‘me- 
chanical” pushbuttons, it is feasible to preset 
one button to the output frequency of the con- 
verter. If its pushbuttons are “electrical,” Le., if 
pushing the buttons substitutes preset tuned 
circuits for those tuned by the dial, a considerable 
improvement in both gain and selectivity will 
probably result from using the ‘‘manual” or 
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“‘dial’’ position, as such sets are usually designed 
to receive local stations only on the preset posi- 
tions, and use fewer tuned circuits when operat- 
ing on a preset pushbutton. A difference of 
20 db. in gain between pushbuttons and dial is 
not uncommon. If your car is equipped with a 
“Signal-Seeker”’ radio, better install a switch to 
disable the seeking mechanism when the con- 
verter is on, unless the converter puts out enough 
thermal noise in a narrow-enough band around its 
supposed output frequency to be ‘“‘sought.”’ 
Otherwise you may have to use both hands to 
tune in a desired signal on the converter. 

4) To avoid impairing performance on the 
b.c. band, make the antenna lead from the 
converter to the b.c. set as short as possible, 
and of the lowest-capacity obtainable, such as is 
commonly used for antenna lead-ins on car ra- 
dios. With the converter connected, but switched 
“off” (so that the b.c. antenna is switched 
through to the b.c. receiver), trim the antenna 
circuit of the b.c. receiver as prescribed for that 
model (usually around 1400 ke.) on a very weak 
signal, in order to compensate for the added 
capacity. Next, set the dial of the b.c. set to the 
converter output frequency, turn on the con- 
verter, and trim the output circuit of the con- 
verter, either with a signal generator coupled to 
the mixer grid in the converter, or with a signal 
picked up off the air. In the absence of both 
signal sources, tuning for maximum rush-noise 
should be satisfactory. 

5) The converter’s antenna trimmer should 
be peaked for maximum output at the center 
of the band with the antenna with which it is 
to be used, installed and connected the way 
it is to be used. Peaking at band center instead 
of at a point near the high end is recommended 
here, since we are concerned only with hf. 
converters having a narrow tuning range (“‘per- 
centagewise’”’?) with a high ratio of signal-fre- 
quency-to-i.f., making for little difficulty with 
tracking. If alignment is perfect at the center of 
the range, then reactive effects of the antenna 
and transmission line not taken into account in 
the design of the converter will cause but little 
tracking error at the edges of a narrow band. 

6) One final kink: If the converter has a pilot 
light that glares too brightly at night, there is a 
simpler way to dim it than by inserting a resistor 
in series. Simply paint the inside of the jewel 
with pilot-bulb or fingernail lacquer of a comple- 
mentary color; for instance, on a red jewel, use 
ereen lacquer. 

I hope the foregoing will help somebody get 
better reception, for it is written, “If you can’t 
hear ’em, you can’t work ’em.”’ 

— Basil C. Barbee, W5F PJ 


MINIATURE 10-METER EXCITER 


Ape problem of obtaining sufficient grid drive 
to the final amplifier of a 10-meter mobile rig 
while using a minimum of precious plate current, 
filament current, and space was tackled recently 
with very pleasing results. After trying several 
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circuits and variations thereof, none of which 
produced the desired results, a 6J6 dual triode 
was tried with one half of the tube operating as 
an oscillator-doubler from 7-Me. crystals, and 
the other half as a doubler from 14 Me. to 28 Me. 

With this circuit, and with a plate supply of 
250 volts, the exciter delivered 7 ma. grid drive 
to a loaded 807 at an expenditure of only 21 ma. 
total plate current to the two sections of the 6J6. 
Plate voltage was reduced to 175 volts, which 


C 
1. To 807 
| or equiv. 


175-250 V. 


Fig. 9-14 — Circuit diagram of a pint-size exciter 
capable of driving an 807 at 28 Mc. with a minimum of 
input to the exciter stages. 


C; — 25-yyufd. ceramic. 

Ceo, C4 — 50-uyfd. ceramic. 

C3 — 20-upfd. ceramic. 

Cs; — 0.0022-ufd. mica. 

Ri — 47,000 ohms, 14 watt. 

Re — 33,000 ohms, 4 watt. 

Li — Slug-tuned coil for 14 Me. 
Le — Slug-tuned coil for 28 Me. 
RFC; — 2.5-mh. r,f. choke. 
XTAL—7 Me. 


produced 3.2 ma. grid current to the 807 with a 
total expenditure of only 14 ma. in the exciter. 

The exact value of the parts specified does not 
seem to be critical, but good ceramic insulation 
should be used for both the coils and the tube 
socket. Changing to a bakelite socket and coil 
forms resulted in about 50 per cent less efficiency! 

The coils were wound on small ceramic slug- 
tuned forms found in some surplus radio gear, 
but similar units are available commercially. The 
ones used measure 34-inch diameter and are 
114 inches long. 

A test model of the exciter was built on a small 
metal box measuring only 3 by 314 by 11% inches, 
and there was still plenty of space available for 
an 807 amplifier. This little 3-stage transmitter 
was loaded to 60 watts input without any trouble. 
It may not be the ultimate in compactness, but 
it shows what can be done with a few parts, very 
little space, and very little plate and filament 
current. 


— Theodore W. Rast, VP8TR (W6SMU) 


HOMEMADE POWER PLUG FOR 
THE PE-103 


Gvce plugs to fit a PE-103 dynamotor seem 
hard to find, a couple were homebuilt in the 
following manner. The pins from an octal tube 
base are just the right size so a supply was ob- 
tained by cracking up a couple of old tubes. These 
pins have a flange near the base and the end is 
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flared. The flared ends were carefully straightened 
out with a pair of pliers. 

Next, a 137g-inch diameter disk was turned 
from a piece of plexiglass a shade over Ee inch 
thick. A hole just slightly smaller in diameter 
than one of the pins was drilled through the 
center of the disk. A pin was placed in a vertical 
position with the flanged end up and the tip 
resting on the workbench. The plastic disk was 
rested on the pin with the center hole directly 
over the end of the pin. With the disk held steady 
by the left hand, a hot soldering gun was applied 
to the pin with the right hand until the plexiglass 
began to melt. Then the disk was pushed down 
over the pin to the flange. While the plastic was 
still soft the pin was pushed into the socket on 
the PE-103 and allowed to cool in place. 

The position of the next pin was then marked 
simply by sighting through the clear plastic. 
Another hole was drilled and the next pin was 
set as before. Each succeeding pin was set the 
same way and each one was allowed to cool in 
the socket, thus assuring perfect alignment. The 
open ends of the pins projecting through the disk 
were then flared by a light tap with a center 
punch. 

A second plexiglass disk was then turned with 
a shoulder cut on the circumference. It was 
drilled with larger holes to clear the pins and 
then it was cemented to the back of the plug so 
that the shoulder formed a groove around the 
rim. 

Finally, a shell from a commercially-built plug 
was snapped onto the finished assembly and the 
result was a neat and serviceable plug. 

—C. A. Thunen, W6ACT 


REVAMPING AUTO RADIOS FOR 
160-METER MOBILE 


Mae amateurs who wish to revamp a car 
radio for 160-meter mobile work are under 
the impression that an extensive modification is 
in order. Actually, the task is not nearly so diffi- 
cult as would be expected and there are several 
types of receivers that can be done over in less 
than an hour. The following explains how easily 
and quickly the job can be done. 

After the radio has been removed from the car, 
it should be opened and inspected. If the front 
end employs variable-inductance tuning, proceed 
as follows: First, locate the oscillator trimmer. 
This capacitor is usually mounted close to a 
converter tube (a 6SA7, 6A8, 6BA7, etc.) and is 
connected in parallel with a padder capacitance 
of approximately 300 uufd. Remove the padder 
and replace it with one having a capacitance of 
approximately 250 uufd. 

The modified set should now be adjusted to 
the high-frequency end of the tuning range. 
Next, feed the output of a modulated signal gen- 
erator to the antenna jack of the receiver and 
adjust the r.f. amplifier and the converter circuits 
for maximum response at 1900 ke. The set may 
now be reinstalled in the car and connected to 
the antenna. The antenna trimmer should now 
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be peaked while listening to a weak signal 
located somewhere around 1800 kc. 

Receivers employing variable-inductance tun- 
ing that we have converted have ended up with 
a frequency range of 600 to 1925 ke. Of course, 
the original calibration is off after the change but 
this is not objectionable after the pushbuttons 
have been set to their respective b.c. stations. 

If the auto radio uses variable capacitors for 
tuning purposes it is possible to modify the tuning 
range merely by inserting a capacitance of ap- 
proximately 100 uyufd. in series with the leads to 
the variables. This system does not permit com- 
plete coverage of the b.c. band and the sets we 
have worked with tuned 1100 to 2000 ke. after 
the revamping and the alignment had been done. 

— Fred Nazar, W8RNA 


FILTER AND CONTROL CIRCUIT 
FOR THE PE-103 


UMEROUS PE-103 dynamotor units have been 
sold on the surplus market minus the mount- 
ing base, which contains various control circuits, 
overload relays, etc. The circuit shown in Fig. 
9-15 has served as a very ‘satisfactory substitute 
for the original set-up, and is in several ways 
easier to handle than the modifications which 
are necessary if the complete unit is to be used 
with anything but the original transmitter. 
The main switch S; controls input to the dyna- 
motor and to the filaments of both transmitter 
and receiver. The filaments of both units operate 
full time when this switch is closed, and by means 
of a double-pole double-throw relay, 6-volt input 
is applied to the 12-volt input winding of the 
dynamotor. This results in 250-volt 80 ma. out- 
put from the unit, suitable for operation of the 
receiver. When the microphone switch is closed, 


500V. 
Zand] 60 MA. 
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Mic. Switch 


al 
To all A’ Choke 


filaments 


oh F; S) 
(hot) oS NO 


To input of PE-103 = = 


ig -L (Brown, white tracer) 


Fig. 9-15 — Filter and control circuits,;for the “base- 

less” PE-103 dynamotors. The terminals designated at 

the top of the diagram should be connected as follows: 

(1) To 12-volt input lead of PE-103 (white with brown 
tracer). 

(2) To 6-volt input lead of PE-103 (white with black 
tracer). 

(3) +B to receiver. 

(4) +B to transmitter. 

(5) To +B from PE-103 (red wire). 

Ci, Co — 8-ufd. 600-volt filter condenser. 

Li — 4- to 10-hy. filter choke, 175 ma. 

F, — 60-amp. fuse. 

RFC — Ohmite Z-28. 

Ryi — Double-pole double-throw relay. (Potter-Brum- 

field PR-110, 6 v. d.c.) 
Si — S.p.s.t. toggle switch, 35-amp. rating. 
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the relay changes the dynamotor input over to 
the 6-volt winding, resulting in 500-volt 160-ma. 
output, and at the same time switches the output 
from the receiver to the transmitter. 

All parts are mounted in a 5 X 10 X 3-inch 
chassis, with a bottom plate used as a cover. The 
end of the chassis has two sockets mounted in it, 
one a 4-prong unit for transfer of power to the 
transmitter, the other a 5-prong unit for the 
receiver and the relay control. 

In my own installation, the dynamotor is 
mounted on the engine side of the fire wall, with 
the control box directly in back of it, inside the 
driver’s side of the partition. This permits short 
leads and eliminates the need for shielding. In 
cars where the battery is mounted under the 
hood, short primary leads are also made possible. 
All “A” leads, and the ground lead, are made 
with No. 10 or larger wire. 

— George Hart, W1LIH 


MOBILE OPERATING CONVENIENCES 


i pean to fish a crystal out of the glove com- 
partment can be a nuisance. As a solution, 
take the plastic container that toothbrushes are 
sold in, remove the small partition near one end, 
and slip your favorite spare crystals inside. 

— Charles L. Wood, W2VMX 


pea steering-column flashlight holders, 
available at mail order and automobile parts 
stores, make excellent mountings for small 
mobile converters, control boxes and the like. 
— Edgar A. Sack, W8NRG 


INEXPENSIVE DYNAMOTOR RELAY 


Sis relays for dynamotors are relatively 
expensive and difficult to obtain. An entirely 
satisfactory substitute can be made easily from a 
Ford automobile starter relay which costs only 
about $2. 

The Ford relay could be used without modifica- 
tion, but it draws 6 amperes. To reduce this un- 
necessary drain, the coil should be rewound with 
No. 26 or No. 28 enameled wire. 

To get at the coil, pry off the top of the unit 
with a bottle opener, and then remove the con- 
tacts with a wrench. The coil will then drop out. 
Remove 176 turns of the wire with which the coil 
was originally wound, and rewind the form fully 
(the original form is not filled) with No. 26 wire. 
This produces a coil that will draw only 0.35 
ampere. If No. 28 wire is used the coil will draw 
about 0.20 ampere. Any larger-size wire will work, 
but will take proportionally increasing coil 
current. 

The winding operation can be done by hand, 
or by placing a bolt through the axis of the coil 
form and then slipping the bolt into the chuck of 
a drill. Large washers will keep the nut and the 
head of the bolt from slipping through. The 
spool of wire can be slipped over a spindle such as 
the blade of a screwdriver clamped in a vise. 

— William Herzog, W9OLSK 
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MOBILE C.W. RECEPTION WITH THREE 
COMPONENTS 


gpk: usual method of adding a b.f.o. to the 
second detector of an auto receiver ordinarily 
involves quite a bit of effort and requires an addi- 
tional tube. In most cases the receiver is so 
compact that the b.f.o. must be outrigged. 

One method of obtaining b.f.o. action is to 
allow an if. stage to oscillate and beat with the 
Lf. signal. Usual means of introducing oscilla- 
tion include adding capacitive coupling between 
plate and grid of the if. tube, or providing an- 
other winding on the if. transformer for feed- 
back. Either scheme is messy and usually results 
in considerable detuning and critical wiring. 


I, F. AMP. 


AGC. Line 
Fig. 9-16 — I.f. amplifier that permits c.w. reception 
with a converter-broadcast receiver combination. 


Ci — 0.05-ufd. 
Ri — 0.25-megohm potentiometer. 
RFC; — 2.5-mh. r.f. choke. 
S1 — See text. 
Nore: All other components are original circuit parts. 


A simple modification avoiding most of the 
difficulties and using only three components is 
shown in Fig. 9-16. 

The screen lead is opened and a 2.5-mh. choke 
inserted. The screen is thus part of the oscillating 
circuit. Regeneration is controlled by the 0.25- 
megohm potentiometer which effectively deter- 
mines the amount of by-passing at the screen. 
The values of the components are not critical, 
and will work with any i.f. frequency. In this 
particular case, 265 ke. was the if. frequency. 
The components were installed about 5 inches 
from the tube socket without noticeable effects. 
Normal ’phone operation is permitted by turn- 
ing the potentiometer to zero resistance. At this 
point the i.f. stage acts exactly as it did prior to 
the conversion. C.w. is received by turning the 
potentiometer to a point somewhat after a 
“plop” is heard. 

Grounding the a.v.c. line with a switch is ab- 
solutely essential. This had already been installed 
in the receiver when it was found that it resulted 
in considerable improvement in ’phone reception. 
The a.v.c. voltage had apparently reduced the 
receiver sensitivity by responding to the high 
average noise level, rather than the weak signal. 
The a.v.c. is normally grounded on all but the 
strongest ’phone signals. I use a 3-position switch 
with the following positions: Off, noise limiter 
on, noise limiter on and a.v.c. grounded. As an 
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alternative, the a.v.c. ground switch could, of 
course, be mounted on the regeneration control. 
The beat frequency is fairly stable, and therefore 
voltage regulation is not necessary. Only a 
slightly noticeable change of frequency occurs 
as the engine progresses from idle to race. 

Quite a number of auto radios have gain con- 
trols that can be manipulated to advantage. In 
my case (1951 Ford) the cathode resistor of the 
if. amplifier is a small screwdriver adjustable 
potentiometer to which I added a shaft and knob. 
The extra gain achieved by turning the poten- 
tiometer up is very noticeable with weak signals. 
If the gain control potentiometer is turned too 
far down, the i.f. amplifier may refuse to oscillate 
and function as a b.f.o. 


—H. Lukoff, W3HTF 


RELAY-TYPE CRYSTAL-SWITCHING 
CIRCUIT 


REMOTELY-CONTROLLED crystal-switching cir- 
cuit that is especially well suited for trunk- 
mounted mobile installations is shown in Fig. 
9-17. The system employs a pair of 6-volt d.p.d.t. 
relays, 4 crystal positions and a 2-pole 4-position 
rotary switch. In operation, a particular cystal is 
automatically connected back to the grid of the 
oscillator tube merely by proper positioning of the 
remotely-located selector switch. Of course, the 
relays are mounted in the oscillator compartment 
of the transmitter. The relays used in the original 
installation are C. P. Clare midgets that operate 
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2°. 3 
Selector Switches 
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Fig. 9-17 — Circuit diagram of the remotely-con- 
trolled crystal-switching system used by W9PVD. 


at a current drain of only 300 ma. at 6 volts. They 
were purchased in Chicago at a cost of approxi- 
mately $1.50. 

The frequency range covered by the four crys- 
tals should not exceed 100 ke. or so. An attempt 
to cover a wide band of frequencies will probably 
necessitate retuning of the transmitter and the 
antenna. 

— Gordon Lauder, W9PVD 


A B.F.O. FOR YOUR MOBILE 


HEN a fellow goes mobile these days, for 
receiving purposes the custom seems to be 
purchase or construction of a converter that 
covers one, two, maybe three bands. Frequency 
coverage of the boughten jobs is obviously 
based on voice work, which is sound enough with 
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Fig. 9-18 — Circuit diagram of 

the 262-kc. b.f.o. unit. 

Ci,. C2— Trimmer and vernier | 
capacitors in b.f.o. unit 
(Meissner 17-6753). 

C3 — 330-uyufd. silver mica. | 

C4 — 100-yyufd. mica. | 

Cs ae 22-uytd. mica. | 

Ce — 0.01-ufd. disk-type ceramic. 

Ri, Re — 47,000 ohms, 14 watt. | 

Rs — 50,000 ohms, variable car- | 
bon. 

Li, L2 — Pie-wound coils in b.f.o. | 
unit. 

Si — S.p.s.t. toggle switch. 


B.F.0, Unit 


perhaps 99 44/100% of mobile operation taking 
place in the ’phone bands. However, most con- 
verters cover the entire 20- and 10-meter bands, 
and some even include the whole 3500-ke. band, 
instead of just the phone segments. But the non- 
voice coverage doesn’t do any good because the 
trouble is there ain’t no b.f.o. Fortunately, it’s a 
mighty simple job to add one to your installation. 
All you need is a small oscillator at the automobile 
radio intermediate frequency, which will be 
around 260 or 265 ke. Such a unit is described 
herein. 

A first idea to use pies from r.f. chokes for 
the inductances was discarded when thumbing 
through a parts catalog disclosed a b.f.o. unit 
which seemed to be ideal for the purpose, re- 
quiring only a bit of capacity added to bring 
the frequency down to that desired. It consists 
~ of the two necessary coils for an oscillator with a 
tickler circuit, a frequency-setting padder, and a 
small-capacity vernier control with knob, the 
whole thing in a medium-sized shield can. A mini- 
ature triode such as the 6C4, a switch, and a cou- 
ple of condensers and resistors complete the job. 

Building a suitable subbase assembly was the 
subject of several sheets of pencil doodlings until 
the obvious answer dawned — let the shield can 
be the chassis. By cutting down the length of the 
wood-dowel support for the pie-wound coils and 
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Fig. 9-19 — The innards, ready 
for temporary connection to the 
tube and power leads for a fre- 
quency check, which should be 
made with the coils in the shield 
can. When this is completed, the 
tube socket is mounted and wired. 
The coupling condenser and its 
shielded lead await their turn, 
last in the assembly process. 
The control unit is shown at the 


left. 
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Auto Receiver 


Gain Control y 
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e—> +200V. 


Control Unit 


Heater 


mounting most of the miscellaneous components 
on the tie-points for the coils, there is room for 
the tube socket at the lower end of the shield. 
The whole job can then be mounted right on the 
case of the automobile receiver, as Fig. 9-20 
shows. The fixed and variable plate resistors are 
mounted separately on a small bracket which 
can be screwed to the dash or converter case for 
convenience in control. 

The variable plate resistor works —like a 
charm — as an r.f. gain control. Normally there 
would be difficulty in reception of c.w. signals be- 
cause the usual converter-auto receiver system 
runs with the front end wide open and the a.v.c. 
would kick the gain of the system all over the 
place in accordance with the keyed characters, 
especially on stronger signals. Of course, feeding 
the 262-ke. signal from the oscillator into the 
diode detector causes, like any other signal, a rise 
in the a.v.c. voltage and a consequent reduction 
in gain. So the variable plate resistor, by control- 
ling delivery of oscillator power, acts as a gain 
control for the receiver. On weak signals the con- 
trol is turned to maximum resistance, producing 
minimum oscillator power and minimum a.v.c. 
action, so that the gain of the receiving system is 
high; at the same time, b.f.o. injection is low. Cut- 
ting down the resistance produces more power, 
more a.v.c. action, and thus a reduction in gain, 
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which is ideal for stronger signals. Only a slight 
change in beat note occurs over the range of the 
variable resistor. 

The circuit is standard. Fig. 9-19 shows the 
essentials of layout and wiring. To reduce the 
size of the coil mounting, remove the assembly 
from the can and the wood dowel from the ce- 
ramic mounting for the padders. Then remove the 
mounting bolt from the dowel; this is done by a 
pair of long-nosed pliers turning against the beads 
on the threaded shaft, in this case a left-hand 
thread. Use a coping saw to cut off approximately 
¥g inch of dowel; then drill the hole a bit deeper 
to reinsert the threaded bolt as if it were a self- 
tapping screw (left-hand thread, remember!). 
In all this operation be careful not to break the 
fine wire of the coil leads. After reassembly, check 
the travel of the screw on the end of the trimmer 
shaft to make certain it doesn’t strike the pie 
windings when turned fully in; if it does, simply 
snip off the end with a pair of side cutters — 
it’s too long anyway. 

The grid resistor and all condensers except that 
for coupling are mounted on the cut-down coil 
assembly. Use shielded wire for the output; 
soldering the end of the braid to a suitable ground 
point in the can provides adequate support for 
one end of the coupling condenser — the other 
of course going to the plate pin of the tube. To en- 
sure good contact with the auto receiver case for 
heater power, put a soldering lug on one of the 
can mounting bolts and solder it to the grounded 
heater pin. 

The catalogs and data sheet on the b.f.o. coil 
say the range is 290-650 ke. Don’t you believe it! 
By the grace of the grid-cathode capacity of a 
6C4 and the trimmer condensers screwed down 
tight, the lowest this one could be made to reach 
was 410 ke. It’s a simple matter, of course, to 
bring the frequency down by hanging across the 
grid circuit coil a fixed condenser of suitable 
capacity. It ought to be the same (330 uufd.) on 
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Fig. 9-20 — The b.f.o. unit 
mounts at a convenient spot on 
the auto receiver case. Choice of 
location will depend on under- 
dash clearances and inside ac- 
cessibility for fastening the nuts. 
The ‘“‘gain’’ control is on a 
separate bracket for convenience 
in mounting near the converter 
controls. 


any unit, but it would be worth while to check 
before buttoning up the job completely. After 
you complete the coil assembly, wire it with tem- 
porary long leads to the tube socket so you 
can make frequency checks with the coils inside 
the can but without having to mount the tube 
socket. The simplest measuring system is to 
listen for harmonics of the unit on a communica- 
tions receiver covering the broadcast band, with 
its b.f.o. on. 

By the way, at one point in the range of the 
unit you'll hit the if. of your communications 
receiver, but that is easily identifiable since it is 
not tunable at the receiver. 

Feed the unit’s output, through Cs, to the 
antenna post of the receiver. Tuning the receiver 
dial will take you through a number of birdies, 
some loud and some weak; those weak ones are 
odd beats and should be disregarded. The genuine 
harmonics will have several times the volume of 
the miscellaneous birdies; the S-meter will show 
them up plainly. Log two adjacent loud beats; 
the difference in kilocycles on the b.c. receiver 
dial will be the fundamental frequency of the 
unit. Adjust the trimmer on the b.f.o. unit until 
the difference is 262 ke., more or less. If tightening 
the screw all the way down won’t reach that low a 
frequency, of course you’ll have to add a larger 
capacity to your grid circuit. 

Installation is comparatively simple. This 
version used one of the numerous ventilation 
holes in the automobile radio case as one mount- 
ing, requiring the drilling of only one new hole. 
If you’re lucky, you may not have to drill any 
new ones. Before you pick a location on the case, 
however, make certain you have inside access to 
the point where you have to apply the washers 
and nuts, and check clearances under the dash 
to make sure you can get the auto radio back in 
again! 

Be especially careful in wiring the b.f.o. unit 
into the automobile radio. Routine methods are 
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okay for the heater and power leads, but take care 
where you run the shielded wire for the output; 
the subchassis wiring of automobile receivers is 
pretty darned compact and since the whole thing 
is subject to vibration, you should make sure 
your shielded wire is held down at suitable spots 
so it won’t jar over and ground one of the internal 
receiver circuits. Spotting solder here and there 
on the braid to ground points will keep it from 
moving around. 

After installation, you’ll need to retrim the 
last i.f. transformer in the auto receiver, since it is 
thrown off when you add the net reactance of the 
b.f.o. unit to the rectifier diode plate. This can 
be done by ear; tuning in a signal and peaking 
the trimmer on the if. transformer; or with a 
meter on the a.v.c. line. Then you should make 
final adjustment of the b.f.o. frequency by switch- 
ing on the converter and receiver, tuned off any 
signal; switch on the b.f.o. and set its frequency 
by means of the screwdriver adjustment in the 
top of the can. You'll hear a “‘swish”’ as you tune 
through the frequency; set the trimmer to the 
center of this ‘‘beat.”’ 

If you’re interested in figures, the following 
apply to the present installation, using a 20,000 
ohms/volt meter to measure a.v.c. voltage. With 
no signal, only noise output from the converter, 
and b.f.o. off, the voltage is about 1.2. Switching 
on the b.f.o. with the ‘‘gain”’ control at maximum 
(variable plate resistor at maximum) causes a 
rise to 2.1 volts — just enough to cause a very 
slight drop in background noise in the ’speaker. 
Turning the gain down to minimum causes a 
further rise to over 4 volts, which is ample for the 
strongest incoming signal. Voltage applied to the 
oscillator plate is variable from 40 to 65, and over 
that range the plate current varies from | to 2 ma. 

The a.v.c. is always in the system, but its effect 
can be minimized by use of the gain control. A 
switching arrangement to cut out the a.v.c. 
might be feasible in some cases, but not in the 
present one where the a.v.c. line is fed back to 
the converter, through the noise limiter installa- 
tion, so that a.v.c. action is needed. While the 
c.w. reception isn’t identical to that you get at 
home, neither is mobile voice reception — there 
just isn’t enough selectivity built into the set. 

— John Huntoon, W1LVQ 


TWO NO-HOLE DETACHABLE 
ANTENNA MOUNTINGS 


(ee that can be used either on the car battery 
or on a 115-volt a.c. supply is becoming more 
popular every day. Obviously, an antenna that 
can be installed on the car and removed readily 
is very useful in these varied applications. A 
couple of demountable no-hole-in-the-car an- 
tenna ideas are shown in Figs. 9-21 and 9-22. 
The first one was cooked up on the spur of the 
moment when we decided to take one of these 
universal 2-meter rigs along on the trip to the 
Houston ARRL National Convention. The 
mount could hardly be simpler—a coaxial 
fitting attached to a small strip of aluminum, 
bent so as to slip into the crack between the in- 
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side beading and the main frame of the car 
window. The sponge-rubber weatherstripping in 
the car door flattens out around the aluminum 
strip and the coaxial line when the door is closed. 
Pressure against the mounting plate holds it in 
position, and the plate can be bent slightly after 
it is in place, to align it exactly vertical. By leav- 
ing a small amount of slack in the coax, the 
mount may be left in place as the car door is 
opened and closed. It can be detached and stowed 
away in less time than it takes to tell, leaving 
no trace of the mobile ‘‘installation”’ it serves. 
The whip can be removed from the fitting and 
used with the portable rig wherever a.c. is avail- 
able for its operation, as in overnight stops. 

Cross-country mobileer W6RLB visited ARRL 
Headquarters one day, exhibiting a rooftop 
mount that is ideal for the fellow who wants this 
effective type of mobile antenna, yet quakes at 
the thought of drilling a hole smack in the middle 
of the top of the family car. This is not quite as 
detachable as the first suggestion, but it is prob- 
ably a better antenna, as it can be put in the cen- 
ter of the car top. 

As Fig. 9-22 shows, it is made from the top of a 
tin can, a sheet of flashing copper and two coaxial 
fittings. One fitting is mounted in the top of the 
can, another in the side, and the two inner 
conductors are connected together inside the 
assembly. The can is cut about an inch high with 
three or four tabs extending a half inch or so for 
soldering to the copper sheet. The sheet is then 
fastened to the car top with plastic tape. 

No direct electrical contact is needed between 
the plate and the car top, as the capacitance 
between the two simulates an actual ground 
connection. As a protection against scratching 
the car top, the bottom surface of the plate may 
be covered with the same plastic tape. If a light- 
weight whip is used, a strip of %¢-inch tape 
around the edge of a 4- by 6-inch plate will hold 
the assembly firmly in place for months. Both 
the whip and the coaxial line may be detached for 
other uses whenever they are needed. 

— H. P. Tilton, W1HDQ 


«Fig. 9-21. 


Fig. 9-22. 
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COLLINEAR ANTENNA 
FOR 2-METER MOBILE 


ovicE WN2ALR sends in an antenna hint for 
2-meter mobile operators who want some- 
thing better than the conventional quarter-wave 
roof-mounted rod. The idea, a brainchild of 
W2RUI, with WN2ALR’s car and rig for the 


Fig. 9-23 — Collinear mo- 
bile antenna used by 
WN2ALR on 145 Me. The 
phasing section and half- 
wave radiator are made in 
one unit that can be at- 
tached to the usual roof- 
top antenna. The phasing 
section is formed into a 
circle about 6 inches in 
diameter and fastened to 
the insulator between the 
two radiators. 


% 


CAR ROOF 


guinea pig, is shown schematically in Fig. 9-23. 
The usual quarter-wave rod is made of stiff ma- 
terial so that it will support the phasing section 
and half-wave radiator above it. The phasing 
section and radiator are made as a detachable 
unit that can be screwed onto the top of the rod 
when the added coverage they provide is needed. 
The phasing line can be formed into a circle to 
cut down its over-all dimensions. 


LOOP-TYPE ANTENNA 
FOR 75-METER MOBILE 


ayo lett antenna for 75 meters always presents 
quite a problem. It must be an electrical 
quarter wave at least and, since a physical quar- 
ter wavelength is impractical, some form of load- 
ing invariably is used. The part of any antenna 
that contributes the most to the radiated energy 
is that carrying the most current. Unfortunately, 
in a quarter-wave vertical this is thé lower part. 
The placing of the loading coil at the bottom 
end results in most of the high current flowing 
through this coil, the current diminishing to 
zero at the top of the an- 
tenna. Therefore, various 
methods of center and top 
loading to. bring the maxi- 
mum current points higher 
up in the antenna have been 
used with fairly good results. 
However, it seemed possible 
to turn the antenna upside 
down and have the high cur- 
rent at the top. To accom- 
plish this, the top of the an- 
tenna is grounded and the 
bottom insulated. This was approximated by 
bending the top of the vertical antenna down and 
grounding it at the tip of the windshield post. 
The other end was mounted on the insulator of an 
antenna mount formerly used on a Jeep. Where 
the antenna comes through the back of the car, 
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a hole has been cut and a piece of polystyrene 
mounted for the rod to feed through. The antenna 
rod itself is composed of sections that screw 
together and it can be disassembled very easily. 
The antenna system is tuned to resonance by a 
series tuning condenser connected between the 
antenna and the output terminal of the final 
amplifier, as shown in Fig. 9-24. An r.f. meter 
with a 3-amp. scale also is connected in this cir- 
cuit at this point to read antenna current. The 
parallel fixed and variable condensers were used 
as an expedient to secure the proper capacitance 


_ but, of course, a variable of appropriate maxi- 


mum capacitance will serve equally well. 

The tuning of the transmitter is conventional 
in every way. A milliammeter is plugged into a 
grid jack and the final amplifier grid circuit 
tuned to resonance, as indicated by maximum 
grid current. The plate circuit is then adjusted to 
the characteristic dip and the antenna tuning 
condenser adjusted for maximum antenna cur- 
rent. In this particular installation the current 
runs about 3 amperes with 45 watts input to the 
final amplifier. 

It is evident that the antenna and the body of 
the car in reality form a one-turn loop resonated 
by the condenser. The directional pattern theo- 
retically should have a sharp null at right angles 
to the direction of travel of the car. In practice, 
however, this has been found to be so sharp and 
the remainder of the pattern so broad that not too 
much directional effect is noticed. An interesting 
sidelight is that the windshield post itself carries 
so much r.f. that an r.f. indicator consisting of a 
microammeter in series with a 1N34 crystal has 
been mounted on the dashboard and connected 
across about 10 inches of this post to give an 
indication at the driver’s seat. This indicator is 
mounted below the dash just to the left of the 
steering post. 

After the installation had been completed, a 
test run was made from Mobile to Tuscaloosa, 
Alabama, a distance of slightly over 200 miles. 
From departure at 9 a.m., until arrival about 2 
P.M., continuous communication was maintained 
with the home station. Many other amateurs 
joined in the test and excellent reception was re- 
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Fig. 9-24 — Sketch of the loop antenna and tuning and coupling system. The 
coupling coil in this instance has 3 turns 2 inches in diameter. 


ported by all of them, some as far away as Ar- 
kansas and Georgia. The results have exceeded 
our expectations and we-believe other amateurs 
may get some ideas from the design to help carry 
on their own experimenting. 

— Harold L. Mitchell, W4I BZ 
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for Test Equipment 


HARMONIC AMPLIFIER FOR 
BC-221 FREQUENCY METER 


i wipe BC-221 frequency meter has a variable 
oscillator covering either 125-250 or 2000- 
4000 ke., plus a low-drift 1000-ke. crystal oscil- 
lator. Although the accuracy, dial, and stability 
are excellent for its original uses, its utility for 
frequencies above 30 Mc. is considerably im- 
proved by the addition of the harmonic amplifier 
shown in Fig. 10-1. The harmonics of the crystal 
are then audible every megacycle up to 300 or 


6AK5 C3 
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Fig. 10-1 — Schematic diagram of a harmonic ampli- 
fier for the BC-221 frequency meter to extend its range 
to 300 Me. The unit can be built on a small bracket and 
attached to the side of the chassis. 


Ci — 100-yufd. mica. 

Ce, C4 — 0.001-pfd. mica. 

C3 — 5-nyfd. ceramic. 

Ri — 3 megohms, 14 watt. 

Re— % megohm, 4 watt. 

R3— 1000 ohms, 14 watt. 

RFC —15 turns No. 22 enam. close-wound on 
14-watt resistor of any high ohmic value. 


more, and by switching to ‘‘xtal check” and tun- 
ing the oscillator in the usual manner, sum-and- 
difference frequencies are generated. For in- 
stance, with the variable oscillator set at 200 ke., 
which may be accurately done by beating with 
the crystal, notes may be found every 200 kc. 
from 144 to 148 Mc., while when switching to 
“xtal only” only the megacycle markers remain. 
Similarly, when the variable oscillator is tuned to 
2500 or 3500 ke., beats are evident every 500 ke. 
If a frequency at 144.101 Mc. were to be meas- 
ured, the signal could be brought to zero beat 
with the variable oscillator at, say, 3101 ke. The 


tuning rate will be the same as it is on the funda- 
mental frequency, but the percentage accuracy is 
limited mostly by the stability of the crystal. A 
vernier adjustment to set the crystal to zero beat, 
with WWV would be handy. No impairment of 
the normal functions of the meter was noticed 
after the amplifier was installed. 
— Henry H. Cross, W100P 


NULL INDICATOR FOR THE BC-221 


HE uTILITY of the BC-221 frequency meter 

can be increased considerably by the addition 
of a null indicator that gives positive indication 
of exact zero beat between the crystal and the 
heterodyne oscillator or the signal from a near-by 
transmitter. A 6E5 ‘‘magic eye” tube can be 
added without circuit complications, as shown in 
Fig. 10-2. 

In operation, the wavemeter is tuned until the 
eye shows the greatest opening. This method is 
much more reliable than merely listening for 
zero beat in the headphones, and is especially 


Grid Gnd. 6.3 +B To Grid 


‘ VAC. of 6E5 


To Power- 
Supply Socket 


Fig. 10-2 — Circuit for using a 6E5 electron-eye tube 
as a null indicator with the BC-221 frequency meter. 
The connections at the base of the 6E5 are shown at the 
left, with the method of connection to the output 
transformer in the BC-221 at the right. 

C; — 0.001-yfd. mica. 

Ri, Re — 1 megohm, }4 watt. 

R3s— 47,000 ohms, 4 watt. 
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useful when the incoming signal is weak. In such 
case, when the beat approaches zero, the last few 
cycles become inaudible, but they are clearly 
visible on the eye tube. 

The 6E5 could be mounted inside the wave- 
meter cabinet, but in the interest of keeping heat 
to a minimum for added accuracy, I mounted it 
externally with provision for connecting it to the 
wavemeter circuit through the headphones jack, 
as shown. The 6E5 itself is mounted on the top 
of the wavemeter cabinet. The small parts used 
in the circuit can be mounted inside the tube- 
socket cover. Power is obtained from a separate 
output socket on the power supply used to oper- 
ate the wavemeter, with the +B lead being 
tapped into the circuit ahead of the VR tubes to 
obtain the full 250 volts for the plate of the 6ES. 
The connection from the ’phone plug to the grid 
of the 6E5 passes through an extra terminal on 
the power plug, with Ry mounted on the power 
socket. 

The addition of this gadget has made a big 
improvement in my BC-221, and it is hoped that 
others will be able to derive the same benefit 
from it. 

—W. A. M. Wood, VE4MW 


MEASURING-CUP 
BAND SPOTTER 


iB is not necessary to build or buy an elaborate 

frequency meter for most amateur purposes, 
especially when the transmitter is crystal-con- 
trolled. Much simpler means can serve the pur- 
pose just as well. For example, you could hardly 
want a simpler circuit than that shown in F ig. 
10-3. And as the photographs show, the con- 
struction is equally simple. Assembled in a 
15-cent measuring cup, this gadget will go a long 
way toward filling the initial frequency-measuring 
needs of the Novice licensee. It will also serve the 


Fig. 10-3 — Circuit diagram of an absorption wave- 
meter covering the 3.4- to 15-Me. range. 


C — 300-uufd. variable (National ST-300). 

L— 22 turns No. 20 wire, 1-inch diam., 134 inches 
long (B & W Miniductor No. 3015). 

I — 60-ma. dial lamp (pink bead) mounted in bayonet- 
type bracket (Johnson 147-630). 


old-timer in many ways when he builds or adjusts 
transmitters in any ham band from 3.5 to 14 Mc. 
The cost of the entire unit is less than five dollars, 
and this figure can be reduced by over fifty per 
cent if you happen to have a suitable tuning 
condenser in your junk box, 

The measuring-cup wavemeter is nothing more 
than a tuned circuit covering 3.4 Me. to 15 Me. 
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Fig. 10-4—One of the handiest “tools”? in ham 
radio is the absorption wavemeter. This unit, built 
around an aluminum measuring cup, is designed to fit 
the requirements of the Novice licensee or old-timer. 
Construction is simple — the entire assembly is held 
together with one nut. 


with a flashlight bulb in series with it to serve as a 
resonance indicator. When the coil in the wave- 
meter is coupled to a transmitter delivering any- 
thing from a few watts of r.f. up to a kilowatt and 
the condenser is tuned so that the wavemeter is 
resonant at the frequency of operation, the lamp 
will light. The unit is calibrated so that the 
frequency at which the power is being generated 
is read directly from the dial. 

Construction of the wavemeter is extremely 
easy. The measuring cup is used to provide sup- 
port for the tuning condenser and the calibrated 
dial, incidentally providing a mounting for the 
indicator lamp and a handle for the entire unit. 
The lamp is insulated from the cup by mounting 
it in a grommet-lined 14-inch hole drilled at the 
top where it will not interfere with the rotation 
of the plates of the tuning condenser. The calibra- 
tion scale is pasted to the face of an aluminum 
bracket measuring 314 inches wide and 254 inches 
high, with a 14-inch lip bent under the cup to 
form a mounting “foot.” This prevents the 
gadget from rolling off the desk or shelf when 
stored. 

The coil is cemented inside a Quartz-Q coil 
form 15 inches in diameter and 1% inches deep 
(Millen 46100). Thus the coil is protected from 
damage and the operator is protected from the 
high voltage in the transmitter. The form is 
mounted 1 inch behind the rear rotor bracket 
of the tuning condenser by a machine screw and 
a spacer. The 6-32 screw fits one of the tapped 
holes that bolt the ceramic spacer bar to the 
bracket. An insulated tie-point is slipped under 
one of the rear stator connectors of the condenser 
to serve as the junction point between the tuned 
circuit and the indicator lamp. One wire from the 
lamp goes directly to the rotor terminal on the 
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Fig. 10-5— Actual calibration 
of the wavemeter. This drawing 
may be cut out or traced and 
pasted to the face of the alumi- 
num bracket provided the parts 
listed below Fig. 10-3 are used 
in the construction. 


rear of the condenser, the other to the insulated 
tie-point. The coil is connected from the stator 
terminal of the condenser to the lamp at the 
insulated tie-point. 

If you use the same parts we specify below 
Fig. 10-3, and wire the unit with approximately 
the same lead lengths shown in the photographs, 
you will be able to use the calibrated dial scale 
reproduced in Fig. 10-5. It can be cut out and 
pasted on the aluminum bracket, or traced onto 
another sheet of paper. If other parts are used, 
the wavemeter can be calibrated by using a 
grid-dip meter in conjunction with a calibrated 
receiver. : 

Using the meter is also easy. Assume for a 
minute that you have tuned up your transmitter, 
but are not sure that its output frequency is in 
the desired band. With the transmitter turned 
on, hold the wavemeter so that the coil is within 
a few inches of the plate tank coil of your output 
stage. Turn the tuning dial slowly until the indi- 
cator lamp lights, showing that the wavemeter 
circuit is tuned to the same frequency as the 
transmitter output. Don’t get too close to the 
tank circuit oer you may burn out the indicator 
lamp. 

The same procedure may be followed for any 
tuned circuit in which power is flowing. When- 
ever the wavemeter is tuned to the same fre- 
quency as the power in the tuned circuit, it will 
absorb some of that power and then dissipate it 
in the form of light in the indicator. If the stage 
you are checking has a plate milllammeter, you 
can observe the effect of the wavemeter on the 
tuned circuit to which it is coupled. As the wave- 
meter is resonated, the plate-meter reading will 
increase slightly as the wavemeter loads the 
circuit and takes power from it to light the in- 
dicator lamp. 

This little gadget cannot be expected to be 
without its limitations. There are some things 
that it cannot tell you. For example, its calibra- 
tion is not accurate enough to permit its use as a 
frequency meter for close-tolerance reading. It 
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BAND SPOTTER 


will tell you, however, whether your output is in 
the 3.5-Mce. range, in the 7-Mce. range (as it would 
be if you happened to tune up on your second 
harmonic), or somewhere in between (as it might 
be if the amplifier was unstable and oscillating by 
itself). It is for this reason that we call it a band 
spotter, rather than a frequency meter. In the 
case of a crystal-controlled transmitter, you can 
be reasonably certain of avoiding off-frequency 
notices if your crystal is actually in the band, 
provided that you are sure the output is in the 
band you think it is. This gadget enables you to 
be sure. 

— Richard M. Smith, W1FTX 


Fig. 10-6 — Rear view of the measuring-cup wave- 
meter. The coil is mounted on the rear of the tuning 
condenser inside a protective Quartz-Q form. Also 
shown is the method of mounting the resonance-indicat- 
ing lamp in a grommet-lined hole through the side of 
the cup. 
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CHECKING CRYSTAL FREQUENCY 


‘1 Base method described below is a simple way to 
determine the approximate fundamental fre- 
quency of an unknown quartz crystal. It is espe- 
cially useful in checking surplus crystals, many 
of which are unmarked, or at best marked only 
with a channel number. 

Connect the crystal in series with the antenna 
to a receiver that tunes the proper range. A 
BC-453 (Q5-er) can be used to check low-fre- 
quency units, and the station communications 
receiver for the rest. Turn up the gain of the re- 
ceiver until the background noise is heard plainly, 
and tune until a definite “ping” or a change in 
noise level is heard. This occurs at the funda- 
mental only. The method is not accurate enough 
to depend on for more than a rough check, but it 
does eliminate the need for construction of a 
separate oscillator just to find the approximate 
frequency of the crystal. 

— Arthur C. Erdman, WSVWX 


HARMONIC GENERATOR FOR 
CALIBRATION WORK 


T is often difficult to hear the high-order har- 
monics of a signal generator when doing cali- 
bration work in a frequency range that is far 
removed from the fundamental frequency of the 
oscillator. In such cases a simple harmonic gen- 
erator, such as that shown in Fig. 10-7, can be 
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Fig. 10-7 — Simple harmonic-generator circuit using a 
1N34 crystal diode to provide high-frequency har- 
monics from a signal generator operating in the audio 
range. 


used to provide a stronger “signal” in the de- 
sired range. A 1N34 crystal diode is used to rec- 
tify some of the output of the signal generator. 
The rectification generates harmonics throughout 
the spectrum. 

An arrangement such as this would be of great, 
help in calibrating the 6- to 10-ke. range of the 
BuStan test oscillator described on page 31 of 
QST for January, 1951. 

— Russell O. Deck, jr., DLLOM, W9JVI 


CRYSTAL CALIBRATOR AND RF. 
INDICATOR 


Ngee something in a hurry to replace a 

smashed neon bulb as an r.f. indicator, I con 
nected a 1N34 crystal diode across a 0-1 milliam- 
meter as shown at A in Fig. 10-8. With the addi- 
tion of a six-inch length of wire as a probe, the 
gadget can be used for numerous applications. 
The positive side of the crystal diode must be 
connected to the negative terminal of the meter 
or the meter will read backwards. In addition, the 
probe wire must be connected to the negative 
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terminal of the meter or it won’t work. Keeping 
the probe lead short is desirable to eliminate indi- 
cations from stray r.f. in the shack. 

This gadget works like a charm, and is much 
more sensitive than the neon bulb. It was first 
used to indicate proper adjustment of the antenna 
tuner. In this application the probe wire was 


(A) (B) 


Fig. 10-8 — Simple r.f. indicator that has numerous 
uses in the ham shack. The arrangement at A is useful 
for checking for r.f. in power lines, etc., and that of B 
for obtaining crystal check points for VFO calibration. 


placed parallel to one of the feeders and adjust- 
ments made to produce maximum deflection of 
the meter. It has also been found useful as a 
neutralizing indicator. Merely place the probe 
near the tank circuit of the amplifier and adjust 
the neutralizing condensers for minimum indica- 
tion. Other uses are the detection of r.f. on power 
lines, in low-level speech amplifier stages, and in 
checking for parasitic oscillations. 

By connecting a transmitting crystal as shown 
at B in Fig. 10-8, this gadget can be used to ob- 
tain highly-accurate spot-frequency check points 
for calibration of a VFO dial. Place the probe 
wire close to the transmitter, and tune the VFO 
across its range. When the VFO is tuned to the 
crystal frequency, the meter will show it. Used in 
this application, the gadget is extremely fre- 
quency-sensitive, and it is possible to set a VFO 
to within a few cyles of the crystal frequency. 
Thus, the gadget can be used in place of a more 
elaborate band-edge marker. 

“For something which can be “assembled” in a 
matter of minutes, this little indicator is hard to 
beat. 

— W. E. Bradley, WiFWH 


EMERGENCY CONTINUITY TESTER 


ay SIMPLE continuity tester can be constructed 
with a receiver and two test leads. One test 
lead is connected to the receiver antenna terminal 
and the other is connected to the antenna. With 
such connections, continuity can be easily de- 
tected by the increase in gain in the receiver. 

— Ronald J. Finger, WN9VCH 


BC-221 PLATE SUPPLY CAUTION 


SERS of BC-221 freqmeters who get the neces- 
sary 105 or 150 volts from 300-volt supplies 
and VR tubes will endanger BC-221 by-pass 
condensers rated at 200 volts if VR tubes or 
VR-tube connections were to fail. 
—WSVN 
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USING B.C. RECEIVERS AS 
MAKESHIFT TEST GEAR 


N” all of us are fortunate enough to own an 
r.f. signal generator for use in aligning and 
calibrating homebuilt receiving gear, but almost 
anyone can scare up a spare broadcast set. 
Described below are several methods for putting 
the b.c. receiver to work as a substitute. 

To align the i.f. of a receiver which has a b.f.o. 
to 456 ke. or 465 kc., attach a couple of feet of 
antenna wire to the b.f.o., and run it near the 
broadcast receiver. Tune the b.c. set to the 
second harmonic of the b.f.o. (912 ke. or 930 ke.) 
and adjust the b.f.o. until a beat note is heard. 
Finding frequencies in the broadcast band is sim- 
plified by the fact that the carriers are spaced at 
10-ke. intervals through the band. The frequency 
of your local station is usually published with the 
daily program schedules, and other publications 
are available listing all stations. For a 456-ke. if. 
try to find a station on 910 kc. The 2-kce. differ- 
ence beat note can be estimated, but make sure 
that the b.f.o. harmonic is higher in frequency 
than the b.c. station. A slight tuning of the b.c. 
receiver dial will determine this. Then, without 
disturbing the “‘antenna” on the b.f.o., align the 
if. amplifier by peaking it on noise, not on a 
signal. This method is accurate enough for any 
receiver except one which uses a crystal filter. The 
third harmonics of 456 ke. and 465 ke. also fall 
within the broadcast band, and can be used, but 
- they will not fall directly on any b.c. station 
frequency. 

The spare b.c. set can also be used for band- 
edge calibration of another receiver. The hf. 
oscillator in most b.c. sets can-be tuned to 1000 
ke. In some instances it may be necessary to add 
a very small amount of tuning capacity to the 
oscillator circuit, but in most cases this can be 
done merely by screwing down the padding con- 
denser a couple of turns. Attach a couple of feet 
of wire to the oscillator tuning condenser in the 
b.c. set and place one end of it near the receiver 
being calibrated. Tune the b.c. set to the low- 
frequency end of its range so that the harmonic 
of its oscillator beats with WWV. Then without 
disturbing the b.c. receiver or the temporary 
antenna, the communications receiver can be 
tuned to pick up harmonics of the b.c. set oscilla- 
tor at 1000-kce. intervals through a large part of 
the spectrum. It should be possible to pick up 
this signal at 4 Mc., 7 Mc., 14 Me., and perhaps 
higher frequencies. 

If the exact i.f. of the b.c. set is known, its h.f. 
oscillator may be used for approximate calibra- 
tion of a receiver between the 1000-kc. points 
mentioned above. The oscillator frequency will 
usually be higher than the dial frequency by the 
if. Thus, if the b.c. set is tuned to a station at 
700 ke. and the i.f. is 465 ke., the oscillator will 
be tuned to 1165 kc. Harmonics of this frequency 
can be used to obtain additional calibration 
points. It should be remembered, however, that 
only when the “generator” can be tuned to beat 
with WWV or some other frequency standard 
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can the calibration points be considered as exact. 

To determine the i.f. of a receiver which has a 
broadcast band, tune the receiver to a b.c. sta- 
tion of known frequency near the low-frequency 
limit of the band. With a second b.c. set, tune 
higher in frequency until a beat note is heard. In 
this area we have b.c. stations at 850 ke. and 
1300 ke., just 6 ke. less than 456 ke. apart. The 
required 6-ke. beat note can be estimated, and a 
slight retuning of the second receiver will tell 
whether the i.f. is 6 ke. higher or lower than 450 
ke. If the h.f. oscillator of the receiver being 
checked is lower in frequency than the mixer, the 
set being checked will have to be tuned to a sta- 
tion at the high-frequency end of the b.c. band 
while the auxiliary set will have to be tuned 
lower. 

To determine an unknown i.f. in sets which do 
not have broadcast band coverage, the same 
principles described above are used, with the 
receiver being checked tuned to any station of 
known frequency. Tune an auxiliary receiver 
with a calibrated dial until the oscillator of the 
first receiver is heard. The difference between the 
frequency of the known station and the dial read- 
ing of the second receiver is the approximate i.f. 
of the first receiver. 

— James B. Bamberg, WSOPX 


MODULATING THE TEST OSCILLATOR 


Noe way to add modulation to the r.f. test 
oscillator is shown in Fig. 10-9. In this cir- 
cuit the primary of a small interstage audio trans- 
former, 7’, serves as a Heising modulation choke 
and a feed-back winding for a simple audio oscil- 
lator. Dual triodes such as the 6SN7 are ideal for 
the purpose, and any type of oscillator could be 
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Fig. 10-9 — A simple method of applying tone modula- 
tion to the r.f. test oscillator. An old interstage audio 
transformer is used as combined Heising modulation 
choke and feed-back winding. 


used instead of the series feed-back type shown in 
the schematic. If a Clapp or an ECO is used as 
the r.f. oscillator, tubes with separate cathodes 
must be used. 

The tone may be changed by adjustment of the 
grid leak, R, and the condenser, C, in the audio- 
oscillator section of the tube. Suitable values in 
most instances will be 1 megohm for the resistor, 
and 220 ppfd. for the condenser. C1 should be 
0.001 pfd. or less to avoid by-passing the audio 


frequencies. 
— Clifford Bader, W3NNL 
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SIMPLE UTILITY OSCILLATOR 


Gaon in Fig. 10-10is a simple crystal oscillator 
that can be used in almost any ham shack for 
providing band-edge markers and for checking 
crystal activity. 

The circuit is the familiar ‘hot-cathode” Pierce 
oscillator. The 100-yufd. condenser, C1, between 
grid and cathode was found necessary for oscilla- 
tion, although its size may be altered to suit in- 
dividual needs. Output is taken from the cathode 


Chassis 


Fig. 10-10 — Schematic diagram of a simple crystal 
oscillator for general utility in the ham shack. 


Gr a 100-yyfd. mica. 

C2 — 50-uyufd. mica. 

C3 — Dual 40-yfd. 150-volt electrolytic. 
Ri — 47,000 ohms, 1 watt. 

Rez — 5000 ohms, 2 watts. 

R3 — Line-cord voltage-dropping resistor. 
J — Pin jack. 

RFC — 2.5-mh. r.f. choke. 

S — S.p.s.t. toggle switch. 

SR — Selenium rectifier (Federal 403D2625). 
Xtal — 40-meter crystal. 


through a 50-yufd. condenser terminating in a 
small pin jack on the chassis. Sufficient output is 
obtained at the crystal fundamental with the 
little rig ‘as is,” but a three-foot length of wire 
plugged into the output jack may be necessary 
if higher-order harmonics are to be heard. The 
addition of the wire causes the frequency to shift 
slightly, but since this was not intended to be a 
frequency calibrator, the difference is not ob- 
jectionable. 

An actual earth ground for the chassis is nec- 
essary, and if the line cord is plugged in the wrong 
way the rig will not operate. With the filter com- 
ponents specified, a T9x signal is obtained. 

— 8S. 8. Goddard, W6F BV 


INCREASING SENSITIVITY 
OF NEON BULBS 


Tr the course of tracking down parasitics in a 
new rig, I had need for a more sensitive 
indicator than the usual neon bulb. It was re- 
membered that in some radar units a ‘“‘keep- 
alive” voltage was used to keep the gas in the 
“TR” boxes ionized, and the following scheme 
was evolved to apply a similar voltage to a neon 
tube. 

A half-megohm potentiometer was used to 
form a voltage divider by connecting the outside 
terminals of the potentiometer across the 115- 
volt a.c. line. Then a small neon bulb (NE-2, 
14-watt, resistorless) was connected between the 
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tap on the potentiometer and one side of the line. 
Thus, by turning the potentiometer, the voltage 
across the neon bulb can be varied until it is just 
below the point at which the tube glows. In this 
condition, very little additional voltage is needed 
to cause the bulb to glow, and a very sensitive 
indicator results. 

The neon bulb can be mounted at the end of a 
4- or 5-inch length of bakelite tubing, which then 
serves as a probe with which to dig into out-of- 
the-way places inside your rig. The leads to the 
bulb can be run inside of the tubing. 

In addition to being a simple gadget to con- 
struct, this little indicator has the advantage of 
being very sensitive to r.f. fields, yet it is dis- 
criminative enough to enable one to pick out the 
“hot” lead in a crowded chassis. - 

— Midshipman Robert A. Brown, USN, W8COS 


NEON-BULB A.C.-D.C. 
VOLTMETER 


1G. 10-11 shows the circuit diagram for a 

very simple low-cost neon indicator that will 
measure any a.c. voltage between 100 and 900 
volts, and any d.c. voltage between 100 and 
1000 volts. 

The voltmeter uses an NE-17 neon bulb for 
an indicator as this particular type has a lower 
starting voltage than most other types. The lid 
of a plastic sandwich box was used as a chassis ; 
this makes an inexpensive mounting and affords 
excellent insulation. Whatever type of chassis is 


Fig. 10-11 — Circuit diagram for the neon-bulb a.c.-d.c. 
voltmeter. 


Ri — 0.5 megohm, 1 watt, 5 per cent tolerance (gold 
band). 

R2— 0.5 megohm variable (Mallory Midgetrol U-50). 

Rs — 68,000 ohms, 1% watt. 


used in constructing the voltmeter, be sure to 
allow a 2!4-inch-square space around the shaft 
of Ry. This will allow enough space to accom- 
modate the drawing of the calibrated voltmeter 
dial that is included in Fig. 10-12. 

The base contact of the NE-17 should be wired 
so glow appears around the outer electrode 
when a positive voltage is applied to the posi- 
tive terminal of the voltmeter. If the inner plate 
glows first when correct polarity is applied to 
the positive and negative terminals, the cali- 
brated dial will read higher on all voltages 
checked. It should also be pointed out that if a 
different potentiometer than the Mallory U-50 
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300 350 


Fig. 10-12 — Drawing of a dial scale for the neon-bulb 
voltmeter. This scale can be traced on another piece 
of paper or cut out and mounted on a piece of cardboard 
and used in the voltmeter construction. 


is used for Ro, an entirely different calibration 
might be necessary. 

When an unknown voltage is to be checked, 
Ry should be first set at maximum. Jnsulated leads 
are then connected to the positive and negative 
sides of the unknown voltage. The knob on Re 
is then very slowly turned toward minimum 
until the neon bulb lights. At the exact point 
the bulb glows, the value of the unknown volt- 
age can be observed. Do not turn the knob any 
farther than is necessary to cause the bulb to 
glow because if excessive current is allowed 


Fig. 10-13— Top view of the neon-bulb voltmeter. 
The calibrated dial was mounted on a piece of card- 
board and then mounted under the shaft nut of Re. 
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to flow through the bulb, there is danger the 
neon bulb will are over and burn out. Always start 
your check with the knob on Ff» turned to maxi- 
mum voltage or above the voltage you intend to 
check. 

Always use the highest voltage ranges and 
check down to an unknown voltage in order to 
protect the testing device. The ‘‘over 500 volts” 
terminal marked +500 v. in Fig. 10-11 should be 
used for checking any potentials above 500 volts. 
When using this terminal, add 500 volts to what- 
ever reading appears on the dial. If the reading 
is 150 volts when the 500-volt tap is being used, 
the voltage being checked would be 650 volts. 

— Lewis G. McCoy, W1ICP 


ANOTHER USE FOR GRID-DIP 
OSCILLATORS 


SIDE from its many uses as a variable-fre- 
quency device, the grid-dip meter also is 
usable as a crystal-controlled oscillator. For 
example, a crystal may be plugged into the coil 
socket of a Millen grid-dip meter to produce a 
form of Pierce crystal oscillator. The same can 
probably be done with the grid-dip meters de- 
scribed in recent editions of The Radio Amateur’s 
Handbook. (The socket used for the plug-in coils 
in these units 7s a crystal socket.) 

Tests made with the Millen unit with crystals 
from 1000 ke. to 14.3 Me. resulted in all oscil- 
lating with ease. The tuning condenser is adjusted 
for best stability, and in the case of the 1000-kc. 
crystal, it is used to zero-beat the oscillator with 
WWYV. 

The meter serves as a tuning indicator, and will 
show the relative activity of several crystals of 
about the same frequency. 

To extend the possibilities a bit more, this 
set-up can also be used as a low-power crystal- 
controlled transmitter for short-haul c.w. work. 

— Melvin H. Dunbrack, W1BHD 


IMPROVING PERFORMANCE OF 
GRID-DIP OSCILLATORS 


Acs assembling a grid-dip oscillator kit, I 
found that in the v.h.f. range two distinct 
dips were present, even though the unit was not 
coupled to anything. After much rebuilding, it 
was found that the trouble was caused by the 
tuning condenser, which is one of the type using 
a ‘pig tail” at the rear of the rotor shaft for 
eround connection. Apparently the front of the 
rotor shaft is not grounded to the frame, merely 
passing through a bushing. 

To clear the trouble it was simply necessary to 
add a second ground connection at the front of 
the rotor shaft. A slider from a discarded volume 
control was used. The spring fingers of the slider 
were cut to fit the rotor shaft. One end was then 
soldered to the condenser frame at the front. The 
other end made contact with the rotor shaft. This 
arrangement provided a 100 per cent cure, result- 
ing in complete stability and increased output. 

— Frank Sikonski, W1KWY 
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CALIBRATED DUMMY ANTENNA 


AN unusual but exceedingly practical dummy 
antenna is shown in Fig. 10-14. The device 
consists of an exposure meter, a 115-volt lamp 
bulb, and a cardboard damper, all housed in a 
wooden box of appropriate size. The meter fits 
snugly inside of a felt-lined hole at the front of 
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Fig. 10-14 — 
WSTAY’s dummy 
antenna uses an 
exposure meter as 
a means of regis- 
tering power out- 
put from his trans- 
mitter. 


the box, and the lamp mounts in a socket located 
on the inside rear wall of the case. The damper, 
located between the meter and the bulb, may be 
mounted on a panel-bearing assembly which has 
its shaft protruding through the top of the box. 
YAfter the assembly has been completed, the 
bulb should be connected to a 115-volt a.c. line 
and the damper adjusted to allow a 34-scale 
reading on the meter. A lower-than-full-scale ad- 
justment is recommended because this will allow 
the lamp to be overloaded (during testing of a 
transmitter) without endangering the exposure 
meter. Naturally, the lamp installed in the unit 
must have a wattage rating suitable for the power 
level of the transmitter with which it will be used. 
When the unit is coupled to a transmitter, the 
meter will respond to the slightest changes in 
coupling or tuning. By comparing the reading 
obtained with the 115-volt input with that ob- 
tained from the r.f. power, it is possible to esti- 
mate closely the power output of a transmitter. 
— Harold G. Hodges, WSTAY 


INCREASING THE SENSITIVITY 
OF GRID-DIP METER 
FREQUENCY MEASUREMENTS 


Wie obstructions such as partitions, partial 
shields, etc., prevent adequate coupling be- 
tween a variable tuned circuit and a grid-dip 
meter, try the following stunt. 

First, tune the dipper to the estimated fre- 
quency of the circuit to be checked. Next, tune a 
receiver — with the b.f.o. turned on —to the 
frequency of the meter. Now, swing the tuned 
circuit through its tuning range. If the setting for 
the grid-dip meter has been properly estimated, 
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and providing that the meter is not completely 
shielded from the tuned circuit, the frequency of 
the g.d.o. will be pulled as the resonant frequency 
of the circuit approaches that of the meter. 
A change in g.d.o. frequency will be indicated by 
a change in receiver beat note. 

The above system permits a frequency meas- 
urement to be made even with coupling condi- 
tions which prevent any noticeable dip in g.d.o. 
grid current. The scheme also allows r.f. signal 
generators and other types of variable oscillators 
(as long as they are not too well shielded) to 
assume the measuring duties of a grid-dip oscil- 
lator when the latter is not available. 

— Dave Tobias, W2JTE 


ADAPTING THE COAX S.W.R. METER FOR 
USE WITH 300-OHM TWIN-LEAD 


lien resistance-arm bridge used as a standing- 
wave-ratio indicator is particularly useful for 
coaxial lines, but normally is not used on bal- 
anced lines because of the unbalance introduced 
by one line being grounded at the s.w.r. meter. 
The coax s.w.r. meter can be adapted to measure 
the standing-wave ratio on 300-ohm Twin-Lead 
if the circuit of Fig. 10-15 is used. 


75-ohm coax, 4 long 


300 -ohm 
Twin-Lead 


75-ohm ¢ 
any length © 


To coax SWR. meter 
built for 75 ohms 


Fig. 10-15 — Method of using a 75-ohm coaxial s.w.r. 
meter with 300-ohm Twin-Lead. A length of 75-ohm 
coaxial cable is used to<convert from the balanced 
feed line to the unbalanced input connection of the 
s.w.r. meter as described in the text. 


The phase-inverting properties of a half wave- 
length of transmission line are used to give a line- 
balance converter and at the same time provide 
an impedance transformation of about four to 
one. This transfer of impedance comes from the 
fact that the same voltage appears between each 
conductor of the Twin-Lead and ground as ex- 
ists between the center conductor of the coax 
and its shield. This gives a voltage step-up or 
step-down of four. The proper impedance match 
will be secured when a coax s.w.r. meter built 
for 75 ohms is used. It should be remembered 
that the physical length of the half-wave 75-ohm 
coaxial line is modified by the velocity factor of 
the line. 

— John P. German, WS5HBH 


AN IMPROVED “TWIN-LAMP” 


N the usual “twin-lamp,”’ the pick-up loop is 
permanently connected to a short length of 
Twin-Lead which is then inserted in, or added to 


~— 


FOR TEST EQUIPMENT 


one end of, the feed line when s.w.r. checks are to 
be made. With the pick-up loop shown in Fig. 
10-16, disturbing the feed line is not necessary, 
because the twin-lamp is pinned to the feed line 


eke Pin Point 
pang oe SE SEE a 
QL Lc 


Twin-Lead 


Fig. 10-16— Here’s a simplified “twin-lamp” that 
requires no disturbance of your feed line, and which can 
be connected to the line at any point without cutting. 
A pin point is used at the junction of the two lamps, as 
shown, 


at any desired point. This is made possible by 
having the junction of the two lamps terminate in 
a sharp, stiff pin. The point of the pin is pushed 
through the insulation to make the required con- 
tact with one wire of the feed line. The ends of 
the pick-up loop may be temporarily taped to the 
feed line with Scotch tape. The degree of cou- 
pling between the twin-lamp and the feed line is 
adjusted by spacing the two slightly. 

If desired, the pick-up loop can be made on a 
small scrap of sheet lucite or other insulating 
material, with the sharp point of the pin extend- 
ing through the back of the sheet. 

—J.R. Fisher, VE3ALQ 


USING WWV MODULATION AS . 
AUDIO TEST SIGNAL 


LTHOUGH the idea has not been tried here at 
W2MVR, it seems practical to suggest that 
transmissions from WWYV be used as a source of 
pure sine-wave voltage for testing audio equip- 
ment. To employ the system, the receiver should 
be tuned to the WWV frequency coming in 
strongest at the time and the output taken from 
across the secondary of the output transformer 
(remove the ’speaker if possible). If a high- 
impedance output is required, it may be ob- 
tained by connecting the secondary of an output 
transformer to the secondary of the ‘speaker 
transformer and then using the primary of the 
new transformer as the signal source. 

The frequency of the audio signal so obtained 
will change from 440 to 600 cycles at regular 
intervals. Complete data on the WWV schedule 
appear in the measurements chapter of recent 
editions of The Radio Amateur’s Handbook. 

— James C. Geras, W2MVR 


[Eprror’s Nore: Selective fading —a common occur- 
rence — causes severe distortion of the received signal and, 
as a result, it can not be assumed that the receiver will 
always deliver a pure sine wave even when tuned to WWYV. 
W2MVR’s idea should prove to be quite helpful in many 
instances, however.] 


EASILY-BUILT AUDIO 
FREQUENCY METER 


I recent years there has been an increasing 
need for accurate frequency measurement 
within the amateur bands. Among, the reasons 
for this increasing need are (a) the rapidly- 
growing concentration of stations within certain 
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band segments, (b) the increased use of network 
operation occasioned by civil defense and other 
traffic, and (c) the advent of s.s.b. techniques. 

The circuit presented here provides in a very 
simple manner a sufficiently accurate compari- 
son of frequencies for normal network and sin- 
gle-sideband activities. It is the function of this 
circuit to provide a linear indication on a cali- 
brated meter of the heterodyne beat frequency 
existing at the output of any normal communica- 
tions receiver. Thus, by use of this simple instru- 
ment, the procedure of manually adjusting a 
standard frequency meter to zero beat is replaced 
by a direct reading on a meter dial of frequency 
error compared with a preselected frequency 
setting. Two ranges are provided: 0 to 10 ke. 
and 0 to 1 ke. Thus, the frequency displacement 
can readily be read to within 100 cycles if the 
heterodyne is above 1000 cycles and to within 
10 cycles if below 1000 cycles. 

As shown in Fig. 10-17, the circuit includes a 
single 6AU6 tube connected as a square-wave 
limiter. The heater and plate voltages may be 
derived from the receiver. The square-wave audio 
output from this tube drives a double-diode 
counter circuit using two 1IN388A germanium di- 
odes that provide sufficient current to operate 
the 0-to-1 milliammeter. Calibration adjustment 
for the full-scale readings of 10,000 cycles and 
1000 cycles are by means of variable shunts R4 
and Rs, which may then be replaced by fixed 
resistors. The adjustment holds for long periods 
of time and the meter calibration below the full- 
scale values is quite linear. Either the 500-ohm 


Fig. 10-17 — Wiring diagram of the simpie beat- 

frequency meter. 

C; — 8-ufd. 250-volt electrolytic. 

Co — 0.01-ufd. mica. 

C3 — 0.0011-ufd. mica. 

Ry — 0.51 megohm. 

Re — 10,000 ohms. 

R3-—— 1000 ohms. 

R4 — 10,000-ohm potentiometer. 

R; — 1000-ohm potentiometer. 

MA, — 0-1-ma. milliammeter. 

S$: — D.p.d.t. switch. 

T; — Microphone, pick-up or line-to-one-grid (UTC 
0-1 or equivalent). 


or the 8-ohm output-transformer tap on a com- 
munications receiver is satisfactory for the input 
signal to the circuit. The entire circuit can be 
housed in a small inclined-front meter cabinet. 
For those unfamiliar with a ‘‘counter”’ circuit, 
a little study of Fig. 10-17 may be in order. A sine- 
wave signal of any frequency (and of any ampli- 
tude above the limiting threshold) appears in the 
output of the 6AU6 as a constant-amplitude 
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square wave. This square-wave voltage is applied 
to Cy (or C3, depending upon the range in use). 
Charging current to the condenser is carried in 
one direction by the lower diode —in the other 
direction the charging current passes through the 
meter and upper diode. The indicated current is 
proportional to the frequency (number of cycles 
per second — hence the name “‘counter’’), to the 
accuracy with which the capacity of the conden- 
ser, and the amplitude of the square wave, 
remain constant. It is only necessary to calibrate 
at 1 ke. and at 10 ke. to have accurate readings 
throughout the scale without further calibration. 

When the meter is used to measure the fre- 
quency error of a network station, the receiver is 
first tuned to zero beat with the frequency 
standard (or a station known to be on the correct 
frequency). The off-frequency station will give 
an audible beat that can be measured by the 
meter (in the absence of other signals). Whether 
the off-frequency station is higher or lower must 
be determined, of course, by retuning the re- 
ceiver to zero beat with the signal being meas- 
ured. 

— J. Taylor, W20ZH, and H. Bredemetier 


REDUCED OUTPUT FROM THE 
BC-221-A FREQUENCY METER 


Bae to a recent modification, the output of 
a BC-221-A was too great to permit smooth 
heterodyne action with the receiver tuned to a 
weak signal. This condition was quickly remedied 
by lowering the output of the oscillator. A 1- 
megohm resistor inserted in series with the exist- 
ing screen-dropping resistor does the trick nicely. 
One of the ’phone jacks was rewired so that its 
contacts will shunt the new resistor whenever 
it is desirable to obtain full output from the 
meter. A 14-inch bakelite rod is used to close the 
jack during full-output operation. 
—T. D. Koranye, W2sk W 


CAPACITANCE CHECKER 
FOR SMALL VALUES 


AVING an innate mistrust of color codes and 
not possessing a bridge, I built the little 
gadget described here especially for checking 
small capacitors. It covers the range 0 to 10,000 
wutd. with sufficient accuracy (10 per cent or 
better) for most purposes. In addition, it is small 
and uses very few parts. It requires no accessory 
equipment. A flip of the switch and it is ready to 
go with no heating time. 

As can be seen from the circuit diagram of 
Fig. 10-18, it uses a built-in grid-dip meter 
coupled to the measuring circuit, Ly, C1, Co and C3. 
In use, the oscillator is adjusted by the trimmer, 
C4, to the resonant frequency of the measuring 
circuit (Cy at full capacitance), as indicated by a 
dip in grid current. Then the unknown capaci- 
tance is connected across C3, and ©; is backed 
off until the meter again shows resonance. The 
unknown capacitance is then read directly from 
the dial on C4. 

The circuit is simple and uses readily-obtain- 
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Fig. 10-18 — Circuit diagram of the simple capacitance 
meter. 


Ci — 100-nufd. variable. 

C2 — 45-uyufd. ceramic. 

Cs, C5 — 100-uufd. ceramic. 

C4 — 25-uyfd. variable. 

Ce — 15-uufd. ceramic. 

C7 — 500-uufd. mica. 

Cs — J-ufd. 600-volt paper. 

Ri — 30,000 ohms, 14 watt. 

Li, L2— Any convenient size; see text. 
MA; — D.c. milliammeter, 1- or 2-ma. scale. 
Si — S.p.s.t. toggle. 


able parts. Everything fits easily ina 3 X 4 X 5- 
inch box. A.c. is used directly on the plate of the 
354 oscillator tube, and the filament is heated 
by the reactive current through a 1-ufd. con- 
denser connected in series with the line. Thus, 
power consumption is confined to just the 1 or 2 
watts used directly in the oscillator itself and 
heating is held to a minimum. Any meter with a 
1- or 2-ma. scale will serve, since all that is re- 
quired is an indication of grid-current change. 
All parts of the oscillator circuit are insulated 
from the chassis for obvious reasons. Cz was 
added to cure a slight hand-capacitance effect. 

Reasonable care should be used to make 
everything solid, particularly in the measuring 
circuit, so that it will hold calibration. The fre- 
quency used is not important, and any con- 
venient coil size may be used. The only important 
requirement is that both circuits tune to the same 
frequency. This particular unit operates at about 
4500 ke., which is a fair compromise between 
coil size and oscillator stability. Any 100-uyfd. 
variable can be used for Ci, but the straight-line- 
frequency type used here gives a better spread 
on the low-capacitance end of the scale. Co 
spreads the high-capacitance end of the scale. 
The two coils should be placed no closer than 
necessary to give a discernible dip on the meter. 

The instrument is calibrated by connecting 
capacitors of known size, or combinations thereof, 
and marking the dial at the grid-dip point. 

The meter was built primarily to measure ca- 
pacitors before they are used. However, a fairly 
close measurement can be made on capacitors 
already wired into a circuit without disconnect- 
ing them. Connect a pair of test leads to the 
meter and connect the grounded lead to one 
side of the capacitor. Before connecting the 
other lead, rotate Cy to the dip and read the lead 
capacitance. Then connect to the unknown ca- 
pacitor and again rotate Cy to the dip. Subtract 
the lead capacitance from the total to find that 
of the unknown. Do not balance out the lead 
capacitance by readjusting the trimmer. 

— 8S. A. Sullivan, WEWXU 


11. Hints and Kinks... 


for the Shack 


DIRECTION-INDICATOR HINT 


ost of the synchro motors available in surplus 
for use as direction indicators have one 
serious shortcoming. They lack the finished ap- 


Fig. 11-1— A neat direction-indicator scale made by 
photographing a compass rose. 


pearance that comes only after the addition of a 
neat compass rose to show what direction the 
beam is headed. This need can be filled simply by 
almost any ex-GI who still has the little com- 
pass supplied by Uncle Sam. 

Remove the compass rose from the compass 
and have it photographed by your local studio. 
If you know the size you want the finished article 
to be, enlarge it to the exact dimensions needed. 
A reverse print, as shown in Fig. 11-1, cemented to 
the indicator makes a very attractive and useful 
addition to any set-up. The cost is low, and extra 
prints for ‘‘deserving friends”? can be obtained 


whenever needed. 
— William W. Orr, W20WQ 


SIMPLE DIRECTION INDICATOR 
FOR ROTARY ANTENNAS 


hee homebuilt gadget illustrated in Fig. 11-2 
is an inexpensive solution to the direction- 
indicator problem. While it lacks some refine- 
ments possible with synchro motors, its low cost 
and simplicity offset its minor deficiencies. 

A six-inch diameter piece of half-inch plywood, 
a little scrap aluminum, some half-watt resistors, 


plus two wires and the station volt-ohmmeter are 
all the parts required. The circular piece of wood, 
after first being coated with waterproof shellac, 
is fitted with eight aluminum segments used as 
contacts in a variable-step resistor as shown in 
the drawing. The aluminum segments are spaced 
around the circumference of the wheel, and are 
fastened to it with small brads. The resistors are 
mounted on the center tabs of aluminum seg- 
ments by means of solder lugs placed beneath the 
brads when the segments are tacked in position. 
The wiper arm is mounted in position on the 
structure that supports the beam. 

The advantages of this system are numerous. 
It is inexpensive, and it utilizes the station volt- 
ohmmeter, which isn’t ordinarily used for other 
purposes when the station is on the air. No ex- 
ternal power supplies are required, because the 


Hole for brads 


Leads to 
V.0.M, indicator 


Fig. 11-2 — A direction-indicator mechanism that uses 
a homebuilt step-resistor and the station v.o.m, 
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indicator is actuated by the batteries of the volt- 
ohmmeter. Once the beam is pointed in the de- 
sired direction, the meter can be removed from 
the circuit, thus preventing unnecessary battery 
drain. 

With eight aluminum segments, as shown, only 
eight directions are indicated, and the accuracy 
is plus or minus 2214 degrees. With a bit more 
work, a larger number of segments and resistors 
could be used to permit these figures to be im- 
proved. You can suit your own requirements. 
By using the resistance values shown, an approxi- 
mately linear deflection of the basically nonlinear 
ohmmeter scale is obtained, but here again, you 
can suit your own requirements, using whatever 
resistance values you have on hand, making suit- 
able corrections in the “calibration” on the face 
of the indicator. Full use of the entire scale of the 
meter is made possible by using “zero” and “‘in- 
finite” resistors at the extreme ends of the cir- 
cumference of the wheel. 

— Cecil K. Johnson, WOTLY 


METHOD OF POSTING 
QSL CARDS 


HAT to do with the QSL cards is always a 
problem but it seems that the most popular 
method of storage is still to post them on the wall. 
The method shown in Fig. 11-3 does not leave 


Fig. 11-3 — Here is how WN6TKA prepares a QSL 
card for on-the-wall posting. Strips A and B are placed 
on the card with the adhesive side out and strips C 
to F are mounted with the adhesive against the card. 


marks on the wall nor does it damage the QSL 
card in any way. 

For each card to be posted, cut six pieces of 
cellophane tape or, better still, the ‘‘wet-or-dry” 
type of masking tape, of the 14-inch-wide variety. 
Cut two of the strips just slightly less than the 
width of the card, and the other four strips about 
an inch in length. Place the longer strips across 
the width of the card (one at each end of the 
card) adhesive surface up, and place the shorter 
strips face down, one at each end of each longer 
strip of tape. This will firmly hold the tape to the 
card, adhesive side out. 

Then simply place the card wherever you want 
it on the wall and presto — there it sticks, firmly 
and neatly, for as long as you want it there. It 
will adhere to just about every wall surface en- 
countered, too, from wallpaper to rough stucco or 
plaster. 

Cellophane tape, masking tape or adhesive tape 
will all work equally well. The masking tape, 
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however, is the more economical and many other 
uses for it can be found around the shack. Elec- 
trical tapes of any kind should be avoided for this 
purpose, as the black adhesive usually comes off 
on the wall. 

— Richard F. Van Wickle, WN6TKA 

Karl V. Reed points out that WN6TKA’s 
masking-tape Hint & Kink for QSL mounting 
(see preceding kink) is made even simpler by the 
use of ‘“‘double-backed” tape, a variety having 
adhesive on both sides. X-ray supply dealers are 
ready sources for this type. 

W4RAZ uses a new plastic liquid product, 
Krylon, to coat QSLs, certificates and the like 
with a preserving and washable finish. It is avail- 
able clear or in a variety of tints. 


QSL CARD DISPLAY SIMPLIFIED 


ANY methods of displaying QSL cards with- 
out damage to either the cards or to thesur- 
face on which they are mounted have been pro- 
posed, but almost all of the tricks have fallen 
short in one respect or another. About the best 
solution to the problem is to use Cartér’s rubber 
cement on the back corners of the cards. It will 
bond them firmly to almost any surface, and 
when it becomes necessary to remove or relocate 
them, they will come off easily if a thin-bladed 
knife is slipped behind them. The adhering ce- 
ment can be easily rubbed off with the fingers, 
leaving both the QSL card and the mounting 
surface unmarred. 
— Merritt F. Malvern, W2ORG 


PROTECTING LOGBOOKS 


| Pea of dog-eared logbooks, W6GJZ found 

that a paper clip arranged to engage four or 
five pages at each corner will keep things neat and 
under control. On the other hand, W2FW clips 
off a small segment of the top right corner of each 
log page as he finishes with it. The page in cur- 
rent use then can be instantly located without 
fuss and bother, wear and tear. 


A “CHEAP AND DIRTY” 
FOOT SWITCH 


apee foot switch shown in Fig. 11-4 was thrown 
together at the last minute before the 1951 
Field Day, and any comments you may have on 
its appearance are quite justified. But the darned 
thing works so well, and is so convenient to use, 
that it would be a shame not to pass along the 
idea. You can pretty it up as much as you like, 
so that it will fit in better with your Chippendale 
or Louis Quinze — this decor just happens to 
match our Field Day motif. 

In case you are wondering “‘ What and why is a 
foot switch?” it can be described briefly as “a 
foot-operated gadget that takes the place of the 
usual send-receive switch.” It connects in parallel 
with your present send-receive switch, and if you 
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like it well enough you can then throw away the 
old switch. The ‘‘why” of it is that it leaves both 
hands free for the 101 things required during 
Field Day and other contests, or traffic handling, 
or just plain general operating. The switch re- 
mains closed as long as your foot is on it. Other 
applications are possible, of course. The foot 
switch might be an “‘antiswisher” that turns on 
the VFO without putting a signal on the air, for 
example. 

Incidentally, this foot switch is no untried 
first effort. It is the result of several redesign 
conferences. For example, the first model had no 
rest for the foot when not pressing on the switch. 
Certain muscle-bound members of our Field Day 
gang found this situation intolerable, so rests 
were added for both right- and left-footed oper- 
ators. There were discussions concerning the 
proper spring-return tension and distance of 
travel, so these items were made adjustable. (To 
the best of our knowledge, no one gave a hoot 
about them during the contest.) But seriously, 
the thing is a handy gadget, and we’ll wager that 
once you try it you will use it most or all of the 
time. 

The switch is built around a Microswitch, 
available through many war-surplus channels. 
Just be sure you get one that is normally open 
and has a long lever arm. Some of the arms are 
plain and some have a roller on the end — either 
one will be fine. These switches are rated at 10 


_ amperes for 125 v. a.c., so they will handle most 


control circuits. 

The pedal and base of the switch were made 
from scraps of 14-inch plywood we had, but almost 
any wood scraps should do the trick. The pedal 
piece (ours measured 414 by 6 inches, before and 
after cutting) was held to the base piece (4 by 15 
inches, but it could have been wider) with a pair 
of hinges. The hinges were fastened with 6-32 
flat-head machine screws, because there were 
no wood screws kicking around, and this required 
counterboring the wood for the nuts and cutting 
off the screws so they wouldn’t butt out past the 
wood surfaces. Wood screws would have been 
correct, of course. 

The Microswitch is mounted on an aluminum 
bracket, and the bracket was bent at an acute 
angle so that the switch arm would meet the 
pedal properly. The stop under the pedal was 
two scraps of wood that were nailed to the base, 
to give a positive stop for the pedal. They were 
located at a point where the pedal pushed down 
to about 4% inch beyond where the Microswitch 
had already closed. Thus, you can afford to be 
brutal with the pedal without injuring the Micro- 
switch, because the switch has some allowable 
overtravel. 

The foot rests, on either side of the pedal, were 
made of wood and screwed and glued to the base 
plate. Their height was made equal to the resting 
height of the pedal. 

The springiness of the Microswitch lever is not 
used to return the pedal, since it is not enough 
for the job and, anyway, it would be poor design. 
Two brads were driven in the end of the pedal 
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above the hinges, and two more brads were 
driven in the edge of the base plate, below the 
hinges. A rubber band was looped around each 
pair of brads and we were in business. Need more 
tension? Take up another loop. It looks corny, 
but it works every time. 

The pedal would swing right around if it didn’t 
have a stop on it, and this took some real engi- 
neering (Field Day style). One brad in the edge 
of the pedal away from the hinges and another 
below it in the edge of the base plate were tie 


switch. (Upper) The rubber bands in front of the hinges 
determine the return pressure of the pedal. (Lower) A 
string between base and pedal limits the upper travel 
of the pedal, and a positive downstop is provided by the 
wood blocks nailed to the base under the pedal. 


together by a short piece of string. The height is 
adjusted by the position of the knots on the 
string. 

A rubber stair tread was cut up for the pedal 
and rests, and fastened with tacks. A piece of 
this rubber was also used on the bottom of the 
base plate, but you might want to use rubber 
feet instead. 

As mentioned earlier, anyone with a picture- 
book station would want to dress up the switch 
a bit. About all this requires is some care with 
the woodworking and some paint or varnish. A 
box construction, with the foot rests forming the 
two sides of the box, would be logical with a 
heavy base. The rubber-band return could be 
eliminated in favor of compression springs under 
the pedal, riding on guide pins, but the string 
limit stop is hard to beat because it is so simple 
and it doesn’t show from the front. 

If all of your transmissions are of the 10- or 
15-minute variety, a hand-operated switch is 
probably the best for you. But for almost all 
other types of operating, a foot switch is hard to 
beat. With one in parallel with the hand switch, 
you can’t miss! 

— Byron Goodman, W1DX 
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QTH FINDER FOR CALL BOOK USE 


Apes an ordinary postcard or similar piece of 
material and cut a slot at each end as shown 
in Fig. 11-5. This device displays only one QTH 
at a time as it is moved along a column of a call 
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Fig. 11-5 — Drawing of W1TXY’s QTH finder. 


book. The card should have the slots located not 
more than a half inch in from the bottom and the 
top edges so that it will facilitate QTH hunting 
at the bottom as well as the top of a column. 

— Ralph S. Noyes, W1T XY 


IS YOUR STATION 
UNDERWRITERS’ LAB APPROVED? 


Ape National Electrical Safety Code, Pam- 
phlet 70, Standard of the National Board 
of Fire Underwriters, deals with electric wiring 
and apparatus. The Code was set up to protect 
persons and buildings from the electrical hazards 
arising from the use of electricity, radio, etc. 
Article 810 is entitled “Radio Equipment.’’ The 
scope of this article, Section 8101, says, “The 
article applies to radio and television receiving 
equipment and to amateur radio transmitting 
equipment, but not to the equipment used in 
carrier-current operation.” Without reading fur- 
ther, most amateur stations comply with these 
safety rules, not because they are required to do 
so, but because of the inherent nature of the ham 
to provide great safety factors in most of his 
equipment. It is to the one in a hundred, where 
the safety factor is doubtful, that these articles 
will be helpful. It will be seen later that not only 
do these articles satisfy the Underwriters’ Code 
but, when fulfilled, some are measures that one 
would take to TVI-proof his rig. So it’s a matter 
of killing two birds with one stone. 

The Board of Fire Underwriters sets up the 
code as a minimum standard for good practice. 
Most cities adopt the code, or parts of it, either 
entirely or with certain amendments which may 
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apply to that particular city. It is up to the city 
to enforce these rules. When a violation is re- 
ported, periodic checks are made by an inspec- 
tor until a correction is made and to insure 
against future recurrence. 


Antenna Systems 


Sections 8111-8115 


‘“‘Antenna-counter-poise and lead-in conduc- 
tors shall be of hard copper, bronze, aluminum 
alloy, copper-clad steel, or other high-strength, 
corrosion-resistant material. Soft-drawn or me- 
dium-drawn copper may be used for lead-in 
conductors where the maximum span between 
points of support is less than 35 feet. Outdoor 
antenna, counter-poise and lead-in shall not be 
attached to poles or similar structures carrying 
electric light or power wires or trolley wires of 
more than 250 volts. Insulators shall have suffi- 
cient mechanical strength to safely support the 
conductors. 

“Outdoor antenna, counter-poise and lead-in 
shall not cross over electric light or power circuits 
and shall be kept away from all such circuits so 
as to avoid the possibility of accidental contact. 

“Where the proximity to electric light and 
power service conductors of less than 250 volts 
cannot be avoided, the installation shall be such 
as to provide a clearance of at least two feet. It 
is recommended that antenna and counter-poise 
conductors be so installed as not to pass under 
electric-light or power conductors. 

“Splices and joints in antenna and counter- 
poise spans shall be made with approved splicing 
devices or by other means as will not appreciably 
weaken the conductors. Soldering may ordi- 
narily be expected to weaken the conductor; 
therefore, soldering should be independent of 
the mechanical support. 

“Metal structures supporting antennas shall 
be permanently and effectively grounded.” 


Systems — Receiving Stations 


Sections 8121-8124 


“Outdoor antenna and counter-poise conduc- 
tors for receiving stations shall be of a size not 
less than in the following table: 


Antenna 


Minimum Size of Conductor 
When Maximum Span is... 


Less than 36-160 Over 
Material 365 feet feet 160 feet 
Aluminum alloy, hard-drawn 
CODDORR inchoate eee irae 19 14 12 
Copper-clad steel, bronze or 
other high-strength material 20 17, 14 


“Lead-in conductors from outside antenna 

. Shall be of such size as to have a tensile 

strength at least as great as that of the antenna 
conductors (as in the table). 

“Lead-in conductors attached to buildings 
shall be so installed that they- cannot swing 
closer than two feet to the conductors of circuits 
of over 250 volts, or less; or ten feet to the con- 
ductors of circuits of more than 250 volts. . . . 

“If an electric supply circuit is used in lieu of 
an antenna, the device by which the radio re- 
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ceiving set is connected to the supply circuit 
shall be specially approved for the purpose.” 


Antenna Systems — Transmitting Stations 


Section 8131-8135 


“Antenna and counter-poise conductors for 
transmitting stations shall be of a size not less 
than given in the following table: 


Maximum Size of Conductors 
When Maximum Open Spanis.. . 


Less than Over 
Material 150 feet 150 feet 
Hard-drawn copper....... 14 10 
Copper-clad steel, bronze or 
other high-strength material 14 12 


Lead-in conductors shall be of a size as specified 
in the table, for maximum span lengths. 

“Antenna and counter-poise conductors for 
transmitting stations attached to buildings shall 
be firmly mounted at least three inches clear of 
the surface of the building on non-absorptive 
insulating supports such as treated pins or 
brackets, equipped with insulators having not 
less than three-inch creepage and air gap dis- 
tanees..... 

“Antrance to buildings... except where 
protected with a continuous metallic shield which 
is permanently and effectively grounded, lead-in 
conductors for transmitting stations shall enter 
buildings by one of the following methods: 

“a. Through a rigid, non-combustible, non- 
absorptive tube or bushing. 

“b. Through an opening provided for the pur- 
pose in which the entrance conductors are firmly 
secured so as to provide a clearance of at least 
two inches. 

“ce. Through a drilled windowpane.”’ 


Transmitting Stations 


Section 8192 


“Transmitters shall comply with the following: 

‘‘a Enclosing. The transmitter shall be en- 
closed in a metal frame or grille, or separated 
from the operating space by a barrier or other 
equivalent means, all metallic parts of which 
are effectively connected to ground. 

“‘b. All external metallic handles and controls 
accessible to the operating personnel shall be 
effectually grounded. No circuit in excess of 
150 volts should have any parts exposed to direct 
contact. A complete dead-front type of switch- 
board is preferred. 

‘“‘o. Interlocks on doors. All access doors shall 
be provided with interlocks which will discon- 
nect all voltages in excess of 350 volts when any 
access door is opened. 

‘‘q. Audio amplifiers. Audio amplifiers which 
are located outside the transmitter housing shall 
be suitably housed and shall be so located as to 
be readily accessible and adequately ventilated.” 

How many hams have transmitters unenclosed 
or without interlocks or both? 

The author has purposely visited over a dozen 
ham shacks and there are some who do not com- 
ply with various provisions. Of course, no partic- 
ular station will be shut down because the antenna 
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lead-in is No. 16 instead of No. 14, or because the 
speech amplifier is not totally enclosed. The 
National Electric Code is only a minimum stand- 
ard, and compliance with its rules will assure less 
operating failures and hazards, and greater safety. 

A copy of the pamphlet is available by writ- 
ing the National Board of Fire Underwriters in 
your city, or at 85 John Street, New York 38, 
New York. Ask for pamphlet No. 70. 

Other parts of the Underwriters’ Code deal 
with power wiring and, in addition to the re- 
quirement of the use of U.L. approved materials 
and fittings, have the following to say of direct 
interest to amateurs: 

‘All switches shall indicate clearly whether 
they are open or closed. 

“All (switch) handles throughout a system 

. shall have uniform open and closed posi- 
tions. 

“|. supply circuits shall not be designed to 
use the grounds normally as the sole conductor 
for any part of the circuit.” 

The latter means that wire conductor should 
be used for all parts of the power circuit. De- 
pendence should not be placed on water pipes, 
etc., as one side of a circuit. 

— I, F. Wolk, W6GHPV 


ILLUMINATED CALL LIGHT 


ERTAIN substances possess a high degree of 
internal refraction for light, thus trans- 
mitting light from edge to edge without illumi- 
nating the major surface. However, wherever 
there is a surface discontinuity, light is allowed to 
leak out or become visible. Thus, by deliberately 
scratching or engraving the surface, it is possible 
to develop a unique soft illumination. 

Fig. 11-6 shows a call sign that employs the 
light refraction property of lucite. Engraving of 
the call plate is accomplished most easily by plac- 
ing the plastic sheet over the lettering desired (let- 
ters cut from a magazine serve the purpose) and 
then carefully etching with a Vibro-tool or similar 
gadget. An electric drill may also be used as a 
router, but is more difficult to control. 

To illuminate the sign, it is only necessary to 
mount a pair of pilot lamps, F and G of Fig. 11-6, 
in holes drilled at the bottom of the lucite sheet. 
The lamps should be held in place with either 
glue or tape, and require a suitable dropping 


Fig. 11-6— Drawing of the illuminated call sign. 
Members marked A, B, C, D and E are the lucite 
sheet, wooden end (2 required), line cord, metal shield 
and wooden base, respectively. F and G are the lamps, 
H is the dropping resistor, and [ is internal wiring. 
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resistor if they are to be connected directly to the 
a.c. power line. Naturally, it would be possible 
to substitute a small filament transformer, 
mounted within the assembly, as a means of 
lighting the lamps. 

Colored lighting may be obtained by tinting 
either the lamps or the edges of the engraving. 
Nail polish, dial-light coloring or dyes are suitable 
for this purpose. The etching will appear more 
brilliant if the edges of the sign are treated with 
aluminum paint to prevent spill light around the 
edges of the lucite. 

— John W. Sherman, W6KAS 


PLANNING THE STATION FOR 
CONVENIENCE AND APPEARANCE 


iF space limitations make it necessary to locate 

the shack in the living or dining room, the 
station design shown in Fig. 11-7 will make 
an instant hit with the X YL — from the appear- 
ance standpoint, at least! 


Desk Construction 


The operating desk is built for a twofold pur- 
pose. It can be used for letter writing, using either 
pen or portable typewriter, or radio operating. 
A row of pigeonholes is built into the upper sec- 
tion of the cabinet for the storage of letters, 
stamps, pens, etc. Five neat drawers are provided 
in the lower section for small tools and com- 
pletely unusable prizes won at hamfests. 

The main radio operating section is disclosed 
when the hinged front is lowered to normal hor- 
izontal position. This compartment contains the 
receiver with its S-meter and ’speaker, and other 
equipment including a VFO, a modulation-monitor 
oscilloscope, and the clipper-filter audio pre- 
amplifier with microphone. The microphone is on 
a desk stand; during operating periods it is taken 
from its hiding place behind the audio preampli- 
fier and placed on the outstretched hinged front. 

The lower storage space is provided with one 
shelf, to hold a portable typewriter and spare 
tubes, while the lower sections will accommodate 
a BC-221 frequency meter, with room left over. 
The left side of the lower door is hinged at the top, 
bottom and center, while the folding front is 
hinged at four places with small brass hinges. 
These are recessed into the wood about the depth 
of the thickness of the hinge’s pivot to hide it as 
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much as possible and to provide smoother opera- 
tion. The knobs and handles shown are made of 
solid brass and lacquered to prevent oxidation. 
The folding front panel has no knob; it is easily 
brought down to operating position with the fin- 
gers, for it protrudes about 14 inch on each side. 
A small cabinet catch is provided in the left- 
hand top corner to hold it in place when the desk 
is not being used. Brass elbows measuring a total 
of 2014 inches in length hold the hinged front 
horizontal when the desk is in use. These are made 
from 14- by 1/16-inch brass stock and lacquered. 

With a few exceptions, all main sections of the 
desk are made from 34-inch plywood. The lower- 
section door is made from 44-inch plywood, as is 
the shelf in this compartment. The partitions for 
the pigeonholes are of the same material. The 
drawers have masonite bottoms, and 14-inch 
plywood is used for the front, sides, and back. 

Nails of proper sizes are used throughout the 
desk. This was found to be easier than applying 
screws and just as strong, provided a large num- 
ber of nails was used. 

The masonite back of the desk is recessed 114 
inches to allow the desk to stand tightly against 
the wall and still let the avalanche of wires and 
cables flow from behind and to the floor, unseen. 
These control and audio cables pass through a 
3-inch-square hole, cut into the baseboard, travel 
underneath the floor and arrive at the back of the 
transmitter cabinet through a similar entrance 
in the baseboard. The RG-8/U cables from the 
10- and 75-meter antennas in the back yard come 
in to do their work through the same opening, 
and thus no unsightly wires are visible. 

The desk is mounted on rubber-tired casters 
for easy access into the back of the desk and the 
rear of the components in the main section. Sev- 
eral holes are cut into the masonite to admit 
wires and cables to the desk equipment. 

Sanding and finishing of the desk will be de- 
scribed fully at the end of the section concerning 
the transmitter cabinet. 


Transmitter Cabinet 


The transmitter framework (Fig. 11-10) is 
made of well-seasoned thoroughly-dry pine. The 
front supporting section is composed of 2 by 4s 
held together by toe-nailing and sheets of “‘tin.”’ 
The end pieces are reinforced by 2 by 2s which 
also strengthen the sides of the cabinet when they 
are nailed on later. The bottom is made from 2 by 
2s with a short 2 by 4 in the center. This center 
piece must be wide because it supports the ends 
of two of the heaviest chassis of the completed 
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Fig. 11-7—The shack at 
W4DMX, proving that a rig 
doesn’t have to be obvious 
when not in use. 
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for shielding. The® front 
doors are cut from 5-inch 
fir plywood and hinged in 
three places as shown. 
Two “ball and socket’ 
catches are mounted into 
the edges of the doors 
where they meet so that 
they will remain aligned 
when closed. A %-inch 
brass rod protrudes 4 
inch out of the top edge of 
the left door and this fits 
neatly into a hole cut to 
receive it in the folding 
top of the transmitter cab- 
inet. This eliminates the 
need for knobs or handles 
and produces a clean, 
smooth outside appearance 
when the cabinet is not in 
use. The doors swing open 
when the top is raised 
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Fig. 11-8 — Details 
and dimensions of the 
operating desk. 
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transmitter, the high-voltage supply and the 
modulator. Five rubber-tired casters are securely 
mounted beneath this bottom frame, the fifth 
caster being placed in the front center to do its 
share of the weight lifting. A sixth one in the 
~ center back section was not considered necessary 
and, too, it would have gotten in the way of the 
many cables and wires which come through the 
baseboard and travel underneath the base frame- 
work into the transmitter. A small hole for these 
cables was cut into the bronze shielding screen 
wire tacked to the bottom of the base frame. 

Twelve 10 X 12-inch steel shelf brackets were 
fastened as shown in Fig. 11-10 to support the 
three tiers of two chassis each. The highest one on 
the left has no radio equipment mounted on it, at 
present. It was designed into the transmitter as a 
future expansion item. 

The two sides were nailed on, using finishing- 
_ type nails. These sides are made from %%-inch 
plywood and covered with bronze screen wire 
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Fig. 11-9 — The operating po- 
sition at W4DMX, with the 
drawers and doors opened out 
to show the construction. All 
wires run down the back and 
under the floor to the trans- 
mitter. 
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and all the youthful in- 
quisitiveness that goes 
with them, then it is a 
godsend to be able to say: 
“Look, Ma, no handles!’” 

When the doors are 
closed, there is a space of 
11% inches for protruding 
dials, knobs and meters 
that are mounted on the 
front panel. This panel is made of masonite, 
painted medium gray. Before this panel is nailed 
along its edges to the front 2 by 4 framework, a 
bronze sheet of screen wire is stretched tightly 
across the framework and tacked into place. The 
proper holes are cut out for shafts, meters and 
main switch after marking. The four windows 
which are cut in the panel are not cut out of the 
screen. 

After three coats of medium-gray enamel paint 
were sprayed on, and one coat of satin finish 
varnish brushed on, the small nail heads around 
the edges of the panel were covered with corner 
aluminum stripping on the top and both sides. 
The top strip was held tightly against a wooden 
piece of plywood, three inches wide and 14 inch 
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2x2 Upright 
2x4 Upright 
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thick, that is mounted flat across the top of the 
panel. This completes the “built in” appearance 
of the front panel and also allows something for 
the top to rest upon, when in the down position. 
There are four windews in the panel, which al- 
lows plenty of cooling air for the rectifier tubes 
and transformers and other components that 
tend to run hot. These openings are covered with 
the bronze wire previously mentioned and painted 
with one coat of silver paint. Care should be 
taken when painting with the brush to blow 
firmly with the mouth close to the freshly-painted 
screen, thus removing any clogs that tend to be 
set up. The finished job will seem to be a satin 
silver plate and very neat in appearance. Each 
window is rung with aluminum molding, made 
especially for masonite. The corners are mitered 
for better looks. One short. piece must be cut in 
the center to allow this last strip to slip into place ; 
however, this cut is hardly noticeable. 

The folding top is covered with screen also and 
hinged at its back edge in four places to a 1 by 2 
running the length of the transmitter and holding 
the back top corners of the cabinet. The top is 
held in the up position at an angle of approxi- 
mately 70 degrees by a single short elbow of the 
locking type. Folding of the top permits the 
operator to gain easy access to the two top chassis 
and to make adjustments there. 

The back of the transmitter is made of a frame- 
work of 34 X 134-inch pine, covered with bronze 
screen. This completely shields the transmitter 
when the top is dropped down after the front 
doors are opened. The 115-volt input is by-passed 
to ground to prevent radiation through the power 
system of the house. 

Along the edge of the 2 by 2s running vertically 
along the right side of the transmitter framework, 
as viewed from the back, is a line of 115-volt 
bakelite receptacles into which the different units 
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Fig. 11-10 — The transmitter 
frame is made of wood with 
metal shelf brackets for the 
transmitter and power-supply 
units. 


plug. Appropriate switches are provided to 
control these. A relay system is interconnected 
with this to allow complete break-in facilities, 
controlled from the operating desk. A toggle 
switch mounted on the VFO at the desk selects 
two of these relays, which provide voltage for 
the oscillator, but does not allow any other high 
voltage to come on. This enables quick and 
accurate QSY and/or zero-beat adjustments 
when getting ready to call another station on his 
frequency. This arrangement does not QRM 
anyone during adjustment, for the carrier is not 
on the air. 


Preparation for Finishing 


The following material was used in finishing 
the cabinets: 

6 sheets of No. 1 flint paper 

4 sheets of No. 180-C Carborundum waterproof paper 

1 very small paint brush 

2 two-inch paint brushes 

1 144-pint can paste wood filler, transparent 

1 small can of wood putty 

1 pint golden oak stain 

1 quart of clear varnish 

1 pint of satin-finish varnish 


All edges of the different sections were thor- 
oughly sanded down using No. 1 sandpaper. 

When all sections were nailed together, using 
finishing nails, a punch was used to drive the 
small heads below the surface of the plywood. 
About two tablespoons of wood putty was mixed 
at a time and all nail holes and small cracks were 
filled in carefully. After 24 hours allowed for dry- 
ing, the cabinet and desk were sanded thoroughly 
all over, using fine Carborundum paper. It was 
found best to wrap the sandpaper around a small 
flat piece of plywood; with this a very flat sanded 
surface was obtained over the softer places pro- 
duced by the filler. A lintless soft cloth, moistened 
in water, was used to wipe all surfaces clean. 


Fig. 11-11 — Dimensions 
of the transmitter cabinet. 
This covers the transmit- 
ter frame (shown in posi- 
tion in the side view) but 
permits ready access to all 
tuning controls by open- 
ing the doors. 


The wood filler was stirred well and thinned 
with turpentine until a consistency of thick cream 
was obtained. Using the very small brush, a small 
drop was placed on each place where wood putty 
had been applied. The edge of one of the larger 
brushes was used to apply filler to all edges of the 
plywood sections. A soft cloth was used to wipe 
away excess filler immediately, before it became 
dry. A whole day was allowed between this 
operation and the staining. 


Fig. 11-12 — Opening the doors of the transmitter cabi- 
net reveals this neat rig. Wire screen surrounds the 
transmitter and helps in the reduction of TVI. 
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The final cycle of the finishing began with one 
coat of golden oak stain being brushed on with a 
clean two-inch brush, being careful not to allow 
the stain to run. This is best done by using a brush 
stroke from bottom to top and wiping with a 
lintless dry cloth immediately. Another 24 hours 
was required for drying. The first coat of clear 
varnish came next, covering every portion that 
would be visible to the eye, inside compartments, 
drawers, etc. Before the second coat of varnish 
was applied, fine Carborundum paper was again 
used all over the outside surfaces, then a moist 
cloth removed all foreign matter. When the 
second varnish layer was completely dry the 
final coat was carefully applied. This was the 
finishing satin varnish, which took away the 
high gloss and gave the surface a soft hand- 
rubbed look. 

It is a rather pleasing experience to have visit- 
ing hams drop in, look around a bit, and ask, 
‘“‘Where’s the rig . in the attic?” It is then 
with paternal pride that this writer unfolds the 
doors and displays the product of his months of 
labor. 

— Herbert G. Eidson, jr.. W4DMX 


SPACE-CONSERVING HINT 


M: commercially-built receivers are supplied 
with rather large ’speaker cabinets which 
take up a lot of space on the operating table. At 
the possible sacrifice of a little audio ‘‘quality,”’ 
the excess space can be used to advantage as 
housing for one or more of the small gadgets that 
usually clutter the operating position. Keying 
monitors, clippers, and small power supplies are 
just a few of the units that might be tucked away 
inside the ’speaker cabinet. 
— 8. G. McDonald, W8ZSA/3 
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